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ANATOLY AND PHYSIOLOGY 


Introduction : 


In order for the medical soldier to intelligently perform his 
numerous duties in connection with sick and wounded, it is neces= 
sary that he should understand something of the structure of the 
human body and the functions of its various organs. The course 
in anatomy, as given at this School, is of necessity briefer than 
that given in a Medical School; however, there is enough given 
here so that students who pay attention and take adequate notice 
will have a thorough knowledge of the basic principles of anatomy, 
Throughout the text there will be found spaces after each section 
for notes. Hach student should use this space so that his ulti- 
mate Imowledge of anatomy will be more thorough. 


Definitions: 


Cell A cell is the simplest wit from which all living 
things are built up. Hach cell has an outer mem- 
brane, cytoplasm and a nucleus, 

Tissue A tissue is a group of cells, similar in origin, 
structure and function, together with substance 
between the cells, 

Organ An organ is a group of tissues which are united 
topether in one mit for the performance of a 
special functio or work, 

A Systen A system is a group of organs associated togeth=- 
er to perform a special function. Nine systems 
are found in the human body. Their names with 
the functions of seach are briefly expressed as _ 


follows: 
Skeletal System Support 


Respiratory System To provide oxygen and to 
get rid of carbon dioxide, 

Alimentary System To receive, digest and ab- 
sorb the food which is to 
be used by the cells, 


Muscular System Contraction ‘thich results 
in motion, 
Yascular System Distribution of the body 


fluids to ail the cclls. 

Excretory System To climinate the waste 
products that result from 
cell activity. 


Nervous System To control and insure 
co-ordination in the 
working of all the sys-~ 
tems in the body. Con- 
tains the centers for 
all the sensations, in- 
telligence, and thought 
that we recognize as the 
highest functions of life. 


Reproductive System To insure the cotinuance 


of the race the pro- 
) duction of other beingse 
Endocrine System Glands of internal secre= 


tion, these glands secrete 


certain chemical substances 


called hormones. directly 
into the blood stream 
which have to do with 
growth and development 

of the body. 


It is important to remembur that these different systems are 
closely interrelated, and dependent on each other, While each forms 


a complete wit especially adapted for the performance of some func- 


tion, yet that function cannot be properly performed without the 
assistance and cooperation of other systems. The most perfect 
skeleton is not capable of support unless assisted by the muscular 
and nervous systems. any interference with the circulatory sys- 
tem also affects the work of the excretory system, etce 


Anatomy = Study of the structure of the body and relation of the 
: different tissues and organs of the body to one another, 
Physiology - Treats of the function of living bodies and use and 
activity of various organs in life. 
Anatomical Position - Is the oe in which an individual stands 
erect with arms at the sides and palms 
| forward. | | 
Dorsal = Refers to the back, where the vertebral colum is loca- 
_ teds3 ventral refors to the opposite, or belly=side,. 
Cranial = Refers to the head-end of the body; caudal refers to 
the opposite end, 
Superior ~ Refers to the region of the body which is uppermost in 
the standing positio; inferior refers to the opposite, 
interior = Refers to the regim of the body which is forward in 
“normal progression; posterior refers to the opposite. 


In man, cranial and superior are synonymous; dorsal 
and posterior are synonymous; ventral and anterior 
are synonymous; and caudal and inferior are synonymouse 
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Medial —- Means nearer to the midline (midsazgital plane) of the 
body; lateral means farther from the midline of the body. 


Internal - 


Proximal - 


Central - 


Refers, to the center of mass of the part considered; 
external refers to the opposite. 

Means nearer to the source cr point of attachment; 
distal means farther from the source or point of 
attachment. These terms are used only in connection. 
with the extremities (limbs). 

Refers to the main or principal part, located intern= 
ally; peripheral refers to the extensions from the 
main part teward the surface of the body. These 


_terms are used principally in connection with the 


arietal - 
a raat mee 


nervous system or circulations. 
Refers to the walls wf a cavity; visceral refers to 
the viscus or organ in relation to the cavity, 


Fundamental Planes - The body may be divided for convenience in 
SES EE ES 


description by the following planes: A saggital 
plane is one which pangae from dorsal to ventral, and 
divides the body inte. right and left portios,. The 
midsaggitai or median plane divides the body into 
equal right and left portims, A transverse plane 

is one which passes crosswise through the body and 
divides it into cranial and caudal portims. A 
frontal plane is one which divides the body into 
ventral and dorsal pertions. 


le Skeleton = the bony framework of the body which gives shape, 
provides stability, snd protects the organs. 
A. Benes, 


le 


Abe 
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Composition - 1/3 animal matter = gelatin. 
2/3 mineral matter — line. 
Bone end ~ cancellous and spongye 
Shaft - compact and dense, contains marrow.e 
Covering - periosteum = nourishes the bone, loss of 
Saad natews ~- death of bone. 
Cartilage cr gristie ~ elastic substance, covers ends 
of long bones, ends of ribs, 
Number - about 200 without 32 tecth. 
Classified, 
&. Log - femur, humerus. 
b. Short - tarsal, metacarpal. 
Ce Flat - skull, pelvis. 
d. Irregular - pelvis, vertebrac,. 
Structure of Skeleton, 4 
a. Skull. 
(1) Cranium - contains brain, composed cf 8 
bones, frontal, occipital, 2 parictals, 
2 temporals, ethmoid, sphenoid, 


be 


d. 


(2) Face ~ 14 bones = Taportant are 2 nasal 
bones, 2 maxilla, 1 mandible, 
(3) Structures within skull. — 
(a) Sinuses, 
(la) Peonbvhly 
(2b) Ethmoid, 
(3c) Sphencid,- 
(4d) Maxillary. 
(b) Mastoid Cells = in mastoid bone bes 
hind earse Seth ake 
(c) Foramen Magnum = large hole in lower 
part of cccipital bone = spinal cord 
connects to brain. 

ieee Colurn - backbone, or spine (vertebrae - 

separate bones in column). 

) Cervical (neck) - 7 support head. 

) Theracic (chest) - 12, support ribs, chest: 

and upper extremities. 

) Lumbar (back) = 5, _Bupport trunk. 

)} Sacrum (pelvis) - 5, support pelvis. 

) Coccyx (tail bone) = 4 | 

Through vertebral arches = passes the spinal 
cord, fracture of spine might injure cord. 

Thorax (chest). 

(1) 12 ribs on vach side - come together in irmt 
to join sternum or breast bone, 

(2) 7 true ribs, 5 false ribs. 

(3) -Sternum = breast bone = 3 parts; manubrium 
gladiolus, xyphoid. 

(4) .Clavicle = § shaped,=- helps make up shoulder 
and support of shoulder (collar bone). 

(5) Seapula - flat = helps to forn shamaor. has 

glenoid cavity for head of humerus (shoulder 

‘ blade), 

arm, forearm and hand. 

(1) Humerus = head = helps to form shoulder joint, 
through surgical neck, more easily fractured = 
lower end helps mate up elbow joint. Surgical 
neck below tubercsitics. 

(2) Radius ~« Colle's Fracture above wrist joint, 
radius’ and ulna. < 

(3) Ulna - elbow - cleecranm, help make up elbow 

and wrist joint. 

4) Carpus - wrist ~ 8 bones. 

5) Metacarpal - hand - 5 bones. | 

6) brat sa - fingors, 3 rows, except thumb has 
Ws 


.Pelvis, or basin = 2 innominate bones and sacrum in 


back. Inrominate bones made up of iJiuwn, ischium and 
pubis. 


D . 


f. Femur = longest bene in body (thigh); upper portion= 
head and pelvis make up hip joint — ball amd socket 
joint. Low portion of femur, patella, and upper por-= 

_ tion of tibia and fibula, make up knee joint, 

g@» Patella - knee cap. 

h. Tibia and fibula - leg, 

i. Tarsus, metatarsus and phalanges — foot, 

Teeth = 32 permanent. 2 crops - milk and permanents 

(1) Structure - enamel, dentine; cement, pulp. 
(a) 8 front teeth incisors. 


Enanes (bo) 4 canine, 


+ Crown 
(c) 8 bicuspid. 

iS re go adhd (d) 12 molars (upper, 3 roots; lower, 2 
S gM ean Neck roote) 
be A" \\\ Dentin : 
va) 

» Ye Canal in Root 

TOOTH 

NOTES 


B. 


Joints = where 2 bones meet and move on each other. Ends 
covered with cartilage, enclosed by a joint capsule and 
lined with synovial membrane which is filled with fluid, 
Joint bound together by ligaments and strengthened by sur- 
rounding muscles, Ligaments are strong flexible bands of 
fibrous tissue, that help to hold bones together at the 
joints. 


b RS 


Kinds. 

a. Ball and socket - shoulder and hip. 

b. Hinged joints ~ knee. 

ce Sutured - skull. 
Dislocations = bme ends of a joint misplaced and remain 
out of place. Sprain = (temporary dislocation) - muscles, 
ligaments and blood vessels are also torn. 
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C. Muscles - fleshy parts of body, main organs of motion. 
The muscles in their action upon the bones produce var- 
ious special motions; bending a limb is called flexion, 
straightening it is extension; turning the palm down is 
pronation, turning it up supination; motion of the limb 
on its long axis is rotatim. Abduction is throwing a 
limb ovt from the body, while drawing it toward the body 


is 


l. 


NOTES 


adduction. 


Function - to move various parts and tissue of body. 

Contract (shorten); relax (lengthen). 

a Bone broken — muscle pull shortens bone, causes 
over-riding and deformity. 

b. Tendons - tapering end of muscle attaching to 
bone. | 

Types. 

a  Volimtary ~- sterno=mastoid, biceps, diaphragm. 

b. Involuntary — heart, intestines, bladder. 

Connective Tissue = connects together all other 

tissues and is support for blood vessels, nerves 

and fate 
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D). Skin - tough, elastic membrane, covers entire body, con- 
tinous at various orifices with mucous membrane. 
l. layers. | 
a. HEpidermis = cuticle 
b. Dermis or Derma - true skin, 
2. Derma - contains blood vessels, nerve, sebaceous 
and sweat glands, 
3. Appendases of skin - hair and nails, modified cuticle. 
4e Funetions. 
a, dlrotection = bacteria, undue evaporation, injury. 
b. Receive nerve ends = organ of touch, 
c. Excretory = waste. 
G. Temperature regulator, 
€. Some power of absorption. 
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Circulatory System - includes the lymphatic system, blood 
and blood vascular system, and is concerned with onward 
and continuous movement or the blood and lymph. 

lymphatic system - iymphatic and lacteal vessels and 
lymphatic glands, 


1. 


Qe 


b. 


Ce 


Lymphatic vessels ~- like veins all over the body 
have valves like veins - contain lymph (colorless 
fluid). 

Lacteals = lymphatic vessels ahout intestines 
{contain milky fluid during digestion. ) 

lymph glands = vary in size - filters for lymph 
tefore it enters blood; iymph enters blood by way 
of thoracic and lymphatic duct. 

Iymph glands — resist invasion of body by disease 
gerMSe , 
Kerneis of lymoh glands fowmd in arm pits, groin 
(buho} etc, 
Lymph is fluid which comes in contact with tissues 


directly; it is the "middleman" between blood and 


tissues. 
Resembles blood in which red blood cells are few 
in number, / 
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DIAGRAM ILLUSTRATING = STRUCTURE OF 
LYMPH NODE 
LYMPH NODES AND VESSELS 
OF LOWER LIMB 


2. Blood = red in color. P®rivght in arteries, Dark red 
in veins, 
as Fluid = 1/20 to 1/14 of body weight, 11/2 gals. 
; to body plasma and celis or corpuscles, 
(1). Cells 
(a) Red = 4 = § million to cub. millimeter - 
flat disc, concave sides, oxygen carrier. 
. Are formed in red bone marrow. 
(b) White - 7 = 8 thousand to cubie milli- 
meter = eevee scavenger. 

(ia) Non granular leukocytes as lympho- 
evtes and monocytes formed in lyn- 
pnoid tissue, 

(2b) Granular leukocytes’ originate in red 
borre marrow, 
repeepegt Asie inecrcase in white blood 
ecolls.: Leukonenia a decrease in 
white ‘blood cells, 

(ec) Platelets - necessary for coagulation, 

259,009 to cubic millimeter, 

: (2) Plasma - serum and fibrin. 
(a) Serum - contains nourishing clements of 
blood, albumin, fats, sugar, salts and 
4 T7aSOS¢ 
(bo) Mbrin - aids clottin 
time 3 to 3 1/2 mins, 
b. .Functions. ) 
(1) Carries nutrition and oxygen to tissues of 
) 


ng - normal clotting 


body.» 
Removes waste products of tissues. 
) Protects against bacterial invasion. 
) Maintains proper temperature and moisture 
of hoay 
3. Heart - conical. hollow muscle, lving between Lungs 
and behind sternum, enclosed in fibrous sack ~ peri~ 
cardium. Size of fist; weight, 3/4 pomd., Apex 
at 5th interspace. Divided in 4, chambers, 2 auri- 
cles and 2 ventricles. Right side-venous, left, 
arterial 
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System circulation - in order to maintain a con- 
stant circulatio: of the blood, a completo systom 
exists, constuntly acting pump, the heart, arteries 
carry blood: to all parts of body ‘capillaries deliv- 
er the blood to tissues, and take up waste products 
into veins, which return the impure blood to the 
right side of heart, 1/2 minute for entire trip. 
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Subsidiary systom, known as pulmonary circulation, 
where arteries take impure blood from the right 
side of hvart to lungs, into capillaries, Here 

it is purified, losing carbonic acid and waste 
matters and takes on a load of oxygen and passes 
through the vulmonary veins to left side of heart, 
then the systemic circulation, 


Coronary circulation - heart muscle derives its 
blood supply from the right and left coronary 
arteries arising just above the orizin of the 
aorta from ascending portion of the arch, 
Qe Valves. 
(1) Mitral = between left auricle and 
left ventricle, 
(2) Aortic - lies between left ventricle 
and aorta, 
(3) Tricuspid - between right auricle and 
right ventricle, 
(4). Pulmonary =, from right ventricle. 


Hoart rate - 60 - 80 adults; children 
and infants 100 to 130, 
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Arteries <= carry blood away from the heart - 
elastic, muscular tubes, thick walls, without 
valves, have pulsation, lie deep, (blood from 
cut artery spurts and is bright red) freely 
communicate and branch freely, thus arteries 
become gradually smaller to terminate in capil- 
laries. 

Capillaries = resemble minute hairs and serve 

an interechange between blood and tissue and then 
to veinse 

Veins - carry blood to the heert =— thin wall, no 
elasticity, with valves, blood dark red, flows 
in continuous stream, veins superficial, Veins 
obstructed, result - enlarged veins - varicose 
veins in leg, scrotum varicocele, about anus, 
hemorrhoids or piles. 

(1) 3 sets. 

(a2) Pulmonary veins - convey arterial blood 
from lungs to heart, 

(bo). Systemic - deep - accompanies arteries, 
Superficial - under skin. 

(c) Portal ~ 4 large veins collect the ven- 
ous blood from the viscera of digestion 
through liver via hepatic vein to right 
auricle. 
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THE CIRCULATORY SYSTE 
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F. Respiratory Systei, 
1, Composition = consists of larynx, trachea, bronchi, lungs 
and accessory passageways = nasal cavity and pharynx, 
a. Nasal Cavity = divided into right and left parts by 
nasul septum; septum composed of cartilage antecrior~ 
ty and bone posteriorly, is separated from mouth by 
palate. the cavity is divided into meatuses by nasal 
turbinates, +here are 3 turbinates and 3 meatuses on 
each side of the nose, 

(1) Functions of the nose. 

(a) Warms and moistens the air. 

(o)} Hairs strain the air, 

(c) Location of sense organs of sncll,. 

(a) Parenasal Sinuses and Nasolacrimal duct 
communicate: with nasal cavity. 

(2) Pharymx - a vertical tubular passage which ex 
tends from the base of the cranium posterior to 
the nasal cavity to the beginning of the eso- 
phagus at the lower end of the cricoid carti-~ 
lage, «Antcriorly, it communicates with nasal 
cavity, beneath this tha oral cavity and below 
the larmmneeal.cavity, The opening of the Eus- 
tachian tubes are present on the lateral walls 

| of the naso-pharynx, the posterior wall of 

| nasorpharynx contains adenoids, In the lateral 

| mall of the oral pharynx, on either side, the 

| tonsils are located, 

(3) Larynx = composed of cartila ges, thyroid carti~ 
lage (Adan's Apple) and ericoid curbilage, hold 
together by ligaments and muscle, Larynx cone 
tains the voeal cords and lies bitwoon the 
base of the tongue and trachea, opening to 
Larynx; is protected by cpiglottis, the thy- 

roid gland lies below the thyroid cartilage or 
Adam's Apple, 

(4) Trachea or windpipe + compesed of eartilage = 
cartilage ring, Ceshaped, not complete posters 
iorly = cartilage serves to prevent collapse of 
tracheds 

(5) Bronchi = cartilage rings - as trachea and 
larmx, Hight and left bronchi divide and 
continue to divide like three branches, and 
finaslly terminate into terminal bronehus and 
air eclls or sacs like bunch of grapes = this 
is limg proper, 

(6) imes = essential organs of respiration, with 
heart between @ fill chest cavity. Right and 
left lugs © right 3 lobes, left 2 lobcs, 
covered by pleura, 

Visceral pieura is adherent to lungs, parietal 
pleura lines the walls of the pleural cavity, 
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(7) Mediastinum = region between mediastinal portions 
of the two pleural sacs, Is bounded anteriorly © 
by sternum, posteriorly by vertebral colum, 
laterally by lungs. “thin the mediastinum 


are placed the heart, aortic arch, arteries 
and veins, .part of the superior vena cava, 


trachea, esophagus, thoracic duct, nerves 
(phrenic and vagus), thymus ean “Lymph 
nodes, areolar tissue, 
2 Function. 
ae Respiration - alternating expansion and contrac- 
tion of chest - drawing air in and forcing it 
. out - inspiration and expirations Rate - 18 

in adults, 

(1) igchanies of respiration = diaphragm, con= 
tracts, capacity of, chest increases, air 
rushes in - this is inspiration; diaphragm 
relaxes, chest wall collapses, air forced 
out ~ this is expiratio, If respiration 
increased, intercostal muscles and other 
muscles play part as abdominal and chest 

muscles, 4ir -— outdoor - 21 parts oxygen, 
nitrogen '79 parts; oxygen ~ necessary for 
life. -4tespiration ~ oxygen taken in lungs, 
- garbon dioxide given off, 
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DIAGRAM OF THE DIGESTIVE SYSTEM 
SHOWING THE CONTINUITY OF ALL 
ITS PARTS 
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G. Digestive System - consists of alinentary canal, salivary 
glands, liver and pancreas, 

Alinentary c2nals; mouth, pharynx, esophavus, stomach, 

small intestines, large intestine, muscular tube, 30 

foot long from lips to anus, 
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Mouth = mastication of food and mixed with saliva, 
slight digestion conversion of starch to sugar. 
Saliva comes from 2 salivary glands; parotid submax- 
illary and sublingual. Structures within mouth = 
teath, tongue, in back of mouth, fleshy curtain, 
palate; from center of palate, uvula, on either 

side and behind palate are tonsils, After food is 
masticated it is pushed by the tongue into the 
pharynx; thenee throurh 9 inch muscular tube - 
esophagus or gullet, into stomachs 

Stomach + muscular bag lined with mucous menbrane, 
thrown up in numerous folds called rugae, which 
gives more surface, Gastric glands lie in the mu- 
cosa, Two types = one produces hydrochloric acid, 
the other pepsin or protease, Pear shaped, large 
end to the lert, and lying in the upper part of 
abdomen, behind ribs, separated from thoracic 

cavity by the diaphragm. Two openings, one connected 
with esophagus called curdiac end, and other connect~ 
ed with small intestines called pyloric orifice. 
Small Intestines ~ 25 fect long, Narrowest part of 
the digestive tract, occupying the central and lower 
parts of the abdorinal and pelvic cavity, suspended 
from the spine by a fold of peritoneum called mesen- 
tery, terminates in valvular opening into large in=- 
testines, divided into duodenum, jejunun, iloume 
Large Intestines — 5 fect long. Commences in right 
groin (cecum) - appendix extends dovmward from cecum 
Cecum as it passes up right side of abdomen is as- 
cending colon, under liver, turns und crosses to left 
in front of stomach, transverse colon, in left upper 
abdomen it turns downward, descending colon, in left 
groin curves like letter S sigmoid flexure, which 
ends in rectum, descending to right and backward to 
anus, Covering of intestines and lining abdominal 
cavity = smooth shining membrane - peritoneum, O- 
montun = fatty apron made up of peritoneum and con= 
tains fat, lies over and covers intestines. lMesen= 
tery - peritoneal folds binding intestines loosely 
to abdominal wall behind, ‘leak areas in abdominal 
wall due to blood vessels passing out of abdominal 


~cavitye “leak places are umbilicus or navel, inguin- 


al canal where vessels pass to testicles, femoral 
canal for vesssls in the thigh, Hemis may result - 
umbilical, inguinal and fomoral, 
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DIAGRAM OF PORTAL AND GILLARY SYSTEMS 
Liver - largest gland in body, weight 4 to 4 1/2 
lbs. Lies behind ribs = divided into 2 lobes, Gall- 
bladder and its duct, sitvated on under surface of 
liver, duct emptics into small intestine, 


Biliary System - the biliary system consists of the 
bile ducts both inside the liver and outside of it, 
and the gall bladder, the right and left hepatic 


ducts, ond from Gach lobe of the liver join to form 
the common hepatic duct. The gall bladder, you 
might say, is a sarge outpouching of the common he- 
putic duct. 4he gall bladder is connected to the 
common hepatic duct by a narrow duct enalled the cystic 
duct. From the function of the cystic duct, the con- 
mon hepatic duet down, it is known as the common bile 
duct. The conmmn bile duct and th. pancreatic duct 
join to enter the duodenun together about 4 inches 
from the pyloric sphincter of the stomach, The gall 
bladder is a thin muscular bare lined with mucous 
membrane, where the bile, which is formed in the 
liver, is eoncentrated and stored until needed for 
digestion. 4n addition a thin mucous is added to 
the bile by the mucous glands of the gall bladder, 
(1) Functions of Liver and Biliary System, 
(2) Storage of sugar (glycogen). 
{(b) rroduction of urea, secretion of bile, 

Pile helps emulsify and digest. fats, 

stimulates the intestinal museles to con- 

traction, acts as lsxative, prevents pu- 

trefaction of intestinal contents. 
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Ze Spleen — to left of stemach and behind ribs — dark 
in color, sia: of small hand. 
(1) Wanction - none for digestions | 
(a) Reservoir for blood storage during diges- 
Ticny.- 
(b) Production of leukocytes, destroys R.B.C. 
(c) Preduction of uric acide 
he Pancreas - placed deeply behind stomach, extends 
transversely across ablomen, slender tongue-shaped 
gland = 6 in. by 3/4 in. In cream color; duct which 
terminates “into small intestines with common duct. 
the head of the pancreas lies in the first bend of 
the duodenum and the tail Iles against the splecn. 
The pancreas has two separate types of glandular 
tissue. me type secretes digestive juices into 
the pancrsatic duct and the other type, the islets 
of Langerhans, secrete insulin directly into the 
blood strenm. -‘nsulin is the substance which has 
to do with carbohydrate metabolism and it is the 
lack of it that causes Diabetes Mcllitus.thus, the 
pancreas is « gland of both internal and external 
secretion. te eel / 
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PHYSLOLOCY OF DIGESTION 


Digestion is the process of gotting foods into soluble form, 
so as to fit them for’absorption into the blood, by MOUS of which 
they may bo carried to all the tissuca, This dbopats ion is brought 


about by enaymose ‘ 


An enwyme is an organic catalyst, produced by a living organ- 
ism. An enzyme increases the speed of a’reaction without adding 
in any way to the energy changes involved in the reaction or tak- 
jing part in the formation of the end products. 


Mayme action is specifaa. That dg a ag ome enzyme will act 
on oné type of food sturf aieie and no ether, nzynes also have 
an optimum temperature and optimun reaction. Te optimun temper= 
ature of course, is body temperatures Tie optimum reaction is 
acid for the pastrie enzymes and alkaline for the intestinal and 
pancreatic 5 Sh sia. 


he types of fed may ba classed as inorganic and orpanic. 
The Snover foods are water and salts, which need no digestion. 
The organic foods ares Carbohydrates (sugars and starches), fats, 
and proteins, In addition there are accessory foods (also organic) 
which are known as vitamins. 


Digestion begins in the mouth by the process of chewing the 
food and mixing it ~ith salivary engyme amylasa which begins t 
digestion of starch. After the vouun Gary ach of swallowin Ng, 
which has already been discussed, the bolus of food is passed 
down the esophagus by the involimtary nuscles to the stomach by 

eristslic waves. In tho stomach gastric enzymes By protease or 
pepsin and rennin with the aid of hydroc hloric acid, bezin the 
break dow of proteins and nia (ata: geal nak this is done as 
the food is chumed about and mixed with the gastric juices 


The presence of food in the stomach sets up reflexes which 
cause blle to be released from thu e214 bladder and pancreatic 
juice from the pancreas into the duodenum, “hen the food in the 
stomach is well mixed with gastric juice, the pyloric valve opens 

and the food passes into the duodenum. 


Tn the duodenum and small intestine the food is mixed with 
the bile, intestinal and pancreatic juice and digestion is complet- 


ed. ‘the bile cmlsifies the fats so that they can be broken down 

into fatty aeaiis and glycerol by pancreatic lips se, The proteins 

are further broken dowm into amino acids bv pancreatic and ine 

testinal proteasus, The digestion of starches and complex sugars 

into glucose is completed by various enzymes fron both the pan= 
creas and small intestine. 


Now the fatty acids, amino acids and glucose are ready for 
absorption, This takes place through the small enpillaries which 
lie in the villi of the small intestine, The majority of the fate 
ty acids are taken up by small lymphatics, called lacteals, also 
situated in the villi and as chyle is emptied into blood stream 
through the thoracic duct. 


The digested, as well as the undigested food and water, is 
passed along the small intestine by peristaltic waves. By the 
time the contents of the small intestine reach the ileo-caecal 
valve, digestion and absorption of the food products is complete, 


In the large intestine the undigested and mabsorbable food 
is also passed along by peristalsis, but at a much slower rate; 
taking from 24 to 36 hours te pass through. In the large intes- 
tine the excess water is absorbed and more or less dry formed 

| stools are produced, Anything which increases the rate of pas- 
| sage through the colon will give a watery stool or diarrhea. 


. 


There are numerous bacteria which normally live in the in= 
testinal tract chiefly in the colon. These are chiefly the Ba- 
cillus Coli group and a few gas forming bacilli, «As long as 
these bacteria remain within the intestinal tract, they do no 
harm, but once free in the peritoneal cavity, as from a rup= 
tured appendix or gun shot wound of the abdomen, they set up a 
very serious inflanmmatio called peritonitis, which cuuses 
death more often than not, 


Defecation. The dried feces having accumulated in the rectun, 
sets up a defecation refiex, The internal sphincter is automati- 
cally released, At the convenience of the individual, the ex- 
ternal, voluntary, sphincter is released, the internal abdominal 
pressure is increased by tightening the veluntary abdominal mus- 
cles and the contractio of the diaphragm. «it the same time, 
the levator ani, a voluntary muscle, which is attached to the 

3 e > 
anal or volmtary sphincter, is contracted, thus lifting the 
lower end of the rectum up over the formed stool so that it is 
expelled. 


NOTES 
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DIAGRAM OF KIONEY BLOOD VESSELS 
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Urinary Apparatus = consists of kidneys, which secrete urine 
and the ureters which convey it to the bladder accumulates and 
discharges through urethra. 
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Kidney = one on each side of lumbar vertebrae in back of 
the abdominal cavity behind the peritoneum, They are 4 in, 
long by 2 1/2 in, wide and 1 1/2 in. thick, weight about 5 
OZe, are bean shaped, with coneave side turned toward 
pine, convex side outward, Hilum - depression near cen- 
ter of concave side serves for vessels to enter and leave, 
a, Structure. 
(1) Cortex + outer part - secreting parts 
(2) Medulla - aggregation of urinary tubules on 
their way to pelvis of kidneys; by arrangement 
of blood vessels, the arterial blood is brought 
@irectly to the glomerulus. It is during its 
circulation through the glomerulus that the 
blood filters some of its water and dissolved 
substances. Then tubules reabsorb some of its 
dissolved substances, ' 
(3) Felvis - on the inner side of each kidney is a 
deep depression containing a funnel — shaped 
sac =~ the pelvis which receives termination of 
urinary tubulese, 
Ureters = 2 muscular membranous tubes, 16 in. lmg, extend- 
ing from kidney pelvis to urinary bladder. 
Bladder = muscular bag, serves as reservoir for urine, 
Situated in the pelvic cavity behind the pubes, held in 
position by ligaments; moderately filled, cont ains about 
1 pt., has rounded form, ‘When full, it rises into abdomen 
and can be felt. The neck of the bladder is embraced by 
thes prostate gland, which in old men becomes enlarged and 
obstructs flov of urine to the outside, 
Urethra = 3 to 9 in, log, extends from the neck of blad- 
der to the meatus, urethra undér pubes describes a curve 
with concavity upward,. 
Urine = water soiution of uric acid, coloring matter, and 
salts mostly, urates, phosphates, carbarates, and chlorides, 
Man passes about 3 pts, a day. This contains 1 1/2 oz. 
of solids, Yellowish color, acid and $.G, 1015 to 1025. 
Urea = most important — more than 1 0o7., being excreted 
daily. Urine, when passed is clear, may become cloudy 
and sediment form - on heating, if cloudiness disappears, 
it is due to urates, if acid added and disappears, due 
to phosphates, Abnormal constituents of urine in discase 
are albumin, sugar, bilo, blood and pus, 
Suprarenal Glands = two small flattened bodies, yellowish 
in color, mc immediately above each kidney. Nothing to 
do with excretion of urine, Function is to sustain mus= 
cular tone especially blood vessels, Adrenalin is pro=- 
duced by this glands the lack of this gland causes death 
and disease of it is Imown as Addison's Disease, 
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The Male Organs of Reproduction, ‘ 
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36 


4e 


Penis, 

(2) The penis is the organ of copulation and contains 
three cylinder=like structures of erectile tissuc, 
containing multiple spaces or lacunae which becone 
engorged with blood, vin the internal pudic arteries, 
and produce the condition known as creetion, ‘Two 
of these cylindrical structures are know as the 
corpora cavernosa sand one, through which the ure- 
thra passes, is called the corpus spongiosum. 

(1) The urethra serves the double purpose of urina- 
tion and the ejaculation of semen during the 
sexual act. 1e enlargement at the dista 
end of the pénis is ‘called the glans penis. 

Prostate Gland. 7 

(2) The prostate gland is about the sizo of a horse chest- 
nut and surrounds the neck of the bladder. It con- 
tains numerous tubules and secretory epithelia, and 
elaborates a secretion which mixes with that of the 
seminal vesicles, and spermatozoa from the testes, 
to form the semen, 

(bo) Wmetions. 

(1) Lubrication, 

SF abt bec of spormatozoa, 

(3) Nutritionsl modia for spermatozoa, 

(4) Neutralization facter for vaginal secretions. 

(c) In some mon this gland becones large and hypertro- 

* phied se that it interferes with urination, In 
these cases surgical measures may be necessary to 

‘~*~ pive reliefs cither by renoval, resection of part 
of the enlargement through the penis with a special 
instrument cilled 2 reseetoscope, or by means of an 
open operation when the enlarged gland is (cnucleat~ 
ed) removed. 

Seminal Yesicless 
The seminal vesicles are two small multiple sac-like 
structures located on the lower back portion of the 
bladder, posterior to the prostate, und function as 
reservoirs for tne spermatazoa, They also elaborate 
a secretion which helps make up the sonene 

Vas Doferenss ; 

The vas deferens sre two muscular tubules that con- 
duct somen from tho testes to the Seminal Vesicles 
and Prostate, ‘they join with the seminal ducts 

to form the ejaculatory ducts, 

Testes. 

(2) The testes, or testicles, are the giands of 
roproduction and are located in the sac known 
as the scrotum, They are encapsulated with a 


sheath, nog as ron tunica albuginea, high ; 
partitions the testes into about 140 segnents, 
py containing fron 1 to 3 tortuous.tubules 
ef highly specialized epithelium, Imown as the 
germinating epithelia - this consists of two 
tyYpCGSe 
(1) The gorminsating or spermatogenic, which 
; produces the spermabozod.s 

(2) The supportive cells (Sertoli) from which 

the tails of the spermats are derived, 

’ (ob) The testis also has an internal secretio that 
is necessary for the development of the secon= 
dary characteristics of the male, such as form, 


| structure, voice, board, otc. 
6. Epididymiss 
On the back of the testicle and part of its 
structures it is a convoluted tubular mass, 
connecting the tubules of the testis with that 
of the Vas Defcrens, and.is known as the epidi- 
dymis. It is in this structure that the sper= 
natozoon matures in route to the seminal vesi- 
cles for storage, or exit via ejaculation, 
7. The Spermatozoo or Spermats 

Is the male fertilization sued. Jt develops in- 
the spermatogenic epithelixu of the testas, and 
as a rule, is very prolific. The average dis 
charge will contain from ten thousand to a 
million or more. It averages .0O5mam. long and 
consists of three parts: 
(a) Head which contains the chromtine 
(b) Middle piece, contains the centrosome, 
(c) Tail, mly use is flagellation or loco- 

notion, 
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NOTES 


The Female Organs of Reproduction, 


Labia Majora and Minora - large and small lips. They are 
protective and sensory. 

Clitoris: «a homologue of the penis, but in comparison 

is more iaaiaas supplied with nerves =~ functions: chiefly 
sensor ; 
Vaginas the depository vault where from the semen travels 
up into the womb, 

The womb or uterus: the birth chamber wherein the fer-= 
tilized ovum usually becomes entrenched and normally de= 
velops for nine months, obtaining nourishment and blood 

for growth from the mother through special vessels that 
develop in the walls of the uterus. 

Fallopian tubes or oviduets: are two tubes, homologous 
(similar in function to Vas Deferens in the male) that 
conduct the ovum, or female egg, from the ovary where 

it is developed and extruded, to the uterus, Fertiliza- 
tion of the ovun, by the spermat, takes place, as a rule, 
in these tubes, and takes about 9 days to complete the 
descent to ths uterus, 

Ovary: the ovaries sre homologous to the testes, and like 
the testes have a dual function, They elaborate an intern- 
al secretion which is largely responsible for the female 
secondary characteristics, such as form, voice, skin, hair, 
etc. They also produce, via the Graafian follicles, the 
female eggs or ova, About once every 28 days in the aver- 
age woman one of these eggs matures and is extruded from 
the ovary. If not fertilized by the male seed, they be- 
come part of the process known as menstruation, If fer- 
tilized by the male seed, it becomes the mother or chief 
unit of reproduction, ‘he head and middle piece of the 
male seed enters the ovum via the germinal spot, whereas 
the tail, having served its purpose, is cast away at time 
of entry. The ovum is quite large compared to the spermat, 


-it being 1/125 inch (0.2imm) in diameter. It is estimated 


that about 35,000 ova are present in both ovaries of the 
average normal woman, x 
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The Endocrine System - or th: glands of internal secretion 
are the islet cells of the pancreas, thyroid gland, para= 
thyroid glands, suprarenal or adrenal glands, the hypo=- 
physis cerebri or pituitary, and certain tissues of the 
gonads or testes and ovaries. These glands secrete cer= 
tuin chemical substances, called hormones, directly into 
the blood which have to do with the growth and develop 
ment of the body and ita control in relation to its en=- 
vironnent. 
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Nervous System and Special Senses = consists of brain, 
spinal cord and nerves, This constitutes the cercbro- 
spinal system: ganglia and conneetting nerves - autono- 
mic system. 
1. Brain = sitvated in the cranium or skull - is "seat" 

of intellect and will, 

a Farts: - cerebrum, cerebellum, pons and medulla. 

) Gerebrum - soft, pulpy, oval mass, divided 

into two hemispheres by a fissure; the 
hemispheres are connected by . dense layer 
of transverse fibers, called corpus callo~ 
sum. Brain surface has numerous grooves or 
suici,, between which are the convolutions. 
Cortex or exterior - gruy watter, medulla 
or interior white matter. ‘hite matter is 
a collection of nerves connecting various 
parts of brain and spinal cord, Gray mat- 
ter is the seat of mind, contains diffsrent 
conters (visual, auditory, etc.) Within 
brain aru cavities ~ ventriclus contai 
fluid. Brain = delicate and easily in- 
jured (fractures of skull, apoplexy.) 
(2) Cerebellum - little brain - mass of ner- 

vous tissue, maintains equilibrium of body. 


oF 


‘a 
Peet 
4 


aS 2) 


, CEREBELLUM 

* (Concerned wlth 

‘Sf coordination of 
“A mavement) 


5 CERE BRUM aE: 
‘ (Frontal portion 
\ concerned with , 
ag thought and 
“ ! 
memory) Hf WEDULLA 
rh 


SPHENO-» . NGBE ft x \ Ss Ramee/,/ }OBLONGATA 
PALATINE GANG. AA oN «gp POY - / j eilex centers 
_f.< for pain, cough, 
/ Cl irespiration, ~ 
! jvasomotor ace 
tivity and vom- 
Litings 


CILIARY | a 
GANG. Ms 


(puptiy 


OTIC GANG. ” 
(parotid gland) 


SUBMAXILLARY 


ganglion oN 
(eng CERVICAL 


SPINAL CORD PLEXUS 


. BRACHIAL 


SYNPATHETIC TRUNK 4 
PLEXUS 


GARDIAC GANG. 
(oR TSBERG 


: BE / SPOIL. gh NO RECURRENT 
HEART. -----f ae" mi iY p COROMARY Ad. AR : oy ah) \ NERVE 


BRONCHUS -- sa PA j — Y begs Cf Rees See (i) 


ESOPHAGUS - 


PERICARDIUM _; 


oA 


STOMACH ~~" a f 


<¥ 
LIVER -— Ny: 


DIAPHRAGH Lt 


GASTRIG PLEXUS _. 


PANCREAS ~~ COELIAC GANG, i 
AND PLEXUS “-"-7 


KLONEY "2 


SHALL A Y/ 


: y é ane 
/ fF i. L4(?) KIDNEY ~--- 
INTESTINE iy. 


/ SUP, MESENTERIC 
FLEXUS 
{ 
} 
\ 


INF. NE SEN “Nie 
TERIG PLEXUS 


1G 23) Spinraneeiam | 


HYPOGASTRIC_ | 
FLEXUS 


SOLON-~F 


BLADDER -- 


PELVIC PLEXUS = 


DIAGRAL OF THE AUTONONIC SYSTEM CRANIAL AND SPINAL NEVES ~ a ip BLUE 


SYMPATHETIC NERVES nH ed eis YELLOW SYMPATHETIC NES VES AN Gin A a YE oY 
PARASYMPATHETIC NERVES © o BLUE en eee ee ve 


- So = 


(3) Pons = connecting link between cercbrum and 
nedulla oblongata - enlarged upper end of 
spinal cord, lying just within. craniun, 
contains important nerve centers - control- 
ling action of heart, blood vessels, respi- 
ration, llerves from brain cross over to 
opposite side of cord, Injury above this 
cuuses paralysis on opposite side of body. 

b, WMeninges or Menbraries,. 

(1) Dura mater = Lining of cranium and spinal 
canal, strong, fibrous membrane; protects 
and suspends the brain. 

(2) Arachnoid - serous membrane, invests brain 
and spinal cord, 

(3) Pia mater = very vascular membranc, invests 
brain deep in the convolutionss; supplies 

| blood to brain, 

2. Spinal Cord = enclosed in meninges or membrane Like 

| the brain - is tail-like colurm of nervous tissue = 

composed of nerves = interior - central colum gray 
matter, <A pair of nerves leaves it opposite each 
vertebra (cervial in two groups) cach nerve has a 
posterior (sensory) and «mterior (motor) branch. 
Upper cervical group supplies face and neck and 
interior chest = important branch ~ phrenic - 
diaphragm, Lower group - brachial plexus —- supplies 
upper cytremity. Thoracic nerves of dorsal, supply 
chest wall, lumbar and secral nerves to pelvis and 
lower extremitics, Jil nerves except face pass 
through spinal cord = severance of cord causes 
paralysis below that point, 

a, Norves, 

(1) Motor + convey impulses from brain directing 
motion « muscle movement, if motor nerve cut, 
paralysis of muscle, 

(2) Sensory = carry sensation impulses to the 
brain. if sensory nerve is cut, loss of 
Sensation, erves may be made up of motor 
and sensory fibers; i.e., 5th nerve, Re~ 
flex action = not necessary to refer to 
brain for action + automitic, 

Me Special Senses: touch, taste, smell, hearing and sight. 
Smell, taste, hearin; and sight presided over by special 
cranial nerves «= come directly from brain, not through 
Spinal cord, 

1. Touch ~ skin = nore developed = ends of fingers = 
pain, temperature and pressure, 

2. Taste - mouth, tongue, substance should be in solution; 
sweet, bitter and salt. 
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3. Smell = nose, upper nasal cavity throuch olfactory nerve. 
4. Hearing - ear, through auditory nerve. 
a. Har consists of: 
(1) External ear. 
(2) Auditory canal, 
(3): Tympanun or drum membrane. 
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(4) Middle ear. 

(5) Smell bones (ossicles) 

(6) Internal ear. 

(7) Bustachian tube - leading from middle ear to 
the throat, 

5, Sight - consists in the perception of light, color, 
form, size and distance, reaident - eye. 

a. Eye — situated in the orbit, vrotected by bony 
orbit and lids; covered in front by thin vas~ 
cular membrane, also lines the lids - conjunctiva- 
light enters through cornea; behind cornea a 
curtain of muscular fibers, variously colored, 
the iris, The black nuvil is hole through the 
iris through which the light passes to 
crystalline leus, Light is focused on retina, 
retina being an exvansion of the ontic nerve, 
which trensmits the imoression to the brain. The 

dense white outer coat of eye, beneath conjunctiva 
is sclera, Eye is like a camera — focusing done 
by changes in the convexity of lens, Effective 
by contraction of the ciliary muscle and muscles 
of accomodation, which when inadecuate results in 
near sightedness or far sightedness, Image 
focuses either in front or behind retina, Distant 
, vision is focused by relaxation of the ciliary 
muscle - lens widens end thins; close vision is 
focused by ciliary muscle action - lens thickens 
from front to rear, Blindness may be due to. 
opacities of eye ball itself; damage to retina, 
ootic nerve of the ontic radiation or occipital 
cortex, ot, 
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- MECHANICAL 
DIGESTION 


CIT, 
- DICESTICI 
varbohydrates 


2roteins 


Fats 


A3SORPTIONS 
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ANATOMY AND PHYSIOLOGY 


STOMACH 


Peristelsis 
{liver — bile) 
(Pencrees-Tryncin, 
Amylonsin, Steansin) 


None. added 


“Pepsin, rennin end 
Grochloric acid 
proteins here. 


None 


~ 


Water, alcohol, 
(glucose if eaten) 
and some drugs here, 


- Bile begins digestion 


SMALL INTESTINE 
(Duodenum, jejunum, ileum) 
Peristalsis 


Pancreatic and intestinal 


juices, complete digestion 
here. 


Pancreatic end intestinal 
juices, complete digestion 
here, ms 


of fats 


Penereatic end intestinal 
juices, complete digestion 


“here, 


Glucose, blood protcin 
(albumin) and blood fat 
absorbed here as ravidly 
as they become digested, 
Also vitamins, minerals | 
and water, 


LARGE INTESTINE 


Peristelsis 


None 


None 


39m 


None 


Excess water 
removed here 
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I. INTRODUCTION 


First aid is the immediate, temporary treatment given in case 
of accident or sudden illness, before the services of a medical 
officer can be obtained, In many cases this temporary service 
saves a life and in all cases, one of the primary aims of intel- 

ligent first aid is the relief of mental and physical suffering 

which reduces the possibility of shock and places the patient in 
‘ the medical officers hands in a much better condition to receive 
‘ further treatment. In the present type of warfare, in which 
: 


: patients must often ba transported hundreds of miles before defi- 

| nitive treatment can be given, or in jungle warfare where the dis~ 

tances may not be great but evacuation may nevertheless take many 
| hours or even days, it is especially important for technicians to 

‘ apply proper first aid in order to enable wounded men to survive 

‘the arduous trips. 

i There are certain general. principles to remember in the first 

aid care of an injured person. 

A. Keep the patient lying down with the head level until the 
patient's injuries have been determined. Many injured 
people attempt to sit up or walk, and this may cause ser- 
ious complications if the patient has a fracture, severe 

; hemorrhage or any type of serious injury. Certain condi- 

a tions call for particular positions of the patient, and 

“i these will be taken up later. 

ie Be Examine the patient for hemorrhage, cessation of respi- 

: ration and evidence of poisoning. These conditions take 
precedence in this order over everything else and demand 
immediate treatment, another war injury requiring imme- 
diate attention is a sucking wound of the chest = this 
will be discussed later, Other injuries to be looked 
for, include wounds, burns, fractures and dislocations. 

C. Remove enough clothing to get a clear idea of the extent 

: of the injury, preferably ripping the clothing along the 

seams, but cutting it if necessary, Removing clothing 
in the usual way may do great harm, especially in fractures. 
Do not remove too much clothing — exposure to cold may 
precipitate the condition of shock. 

De. Do not get excited. Act quickly but efficiently. Decide 
as soon a8 possible what has to be done and which of the 
patient's injuries needs attention firste 

Be Keep the paticnt warm. This can often be done while the 
patients injuries are being cared for, A blanket over 
the patient may do him as much good as the dressing you 
apply to his wounds. 

F, Do not let the patient see his own injury, if possible, 
and re-assure him, Try to convince him that his injury 
is not serious and that he will recover, In some cases 
a Cigarette will make a patient feel better, and these 
little things sre important in determining a patient's 


AO 


final outcome and preventing shock, 

G. Keep bystanders away from the injured. 

He Do not touch open woumds or burns with your fingers or 
dirty objects. This will cause serious infections and 
may cost the patient his life, . | 

I. Do not give an unconscious patient liquids. They may 
strangle him or clse may.run down into his lungs and 
cause pneumonia or lung abscesses. 

Je .Finally, do not move a patient until the full extent of 
his injurics has been determined, This is especially ine 
portant in case cf fractures, Remember that fractures 
should be splinted where they lie. Likewise, hemorrhage 
must be controlled before the patient is moved, 


‘It. Con Tusrons 


One of the simplest types of injury you will deal with is the 
contusion or bruise, A common example cf this injury is the 
ordinary "black eye", It is a subcutaneous or closed injury 
in which the skin is not broken, There is little danger of 
infection, but swelling and black and bluc discoloration nay 
occur as a result of blood leaking from the injured capillare 
ies. Later this blood breaks down and the cvolor changes to 
a greenish yellow, In sme cases, where a larger blood vese 
sel is broken the blood may collect in 2 ppcket which may 
contain as much as 2a cupful or more. Such collections of 
blood within the tissues are known as hematomas. 


The first aid treatment is directed at the control of subcu= 
taneous bleeding, This is done by applying a cold or iced com= 
press with firm even pressure, or a pressure bandage. The 
part should also be elevated to decrease the blocd pressure 
within the vessels. Later’ when the bleeding has ceased, hot 
compresses will hasten the absorption of the blood. Light 
massage at this stage is also helpful. 


“IIT. . WOUNDS 


A wound is a break in the skin or in the mucous membrane lin- 

ing one of the body cavities,. They may be classified into 

four chief types. e 

A. Abrasions - In these the skin or mucous membrane has been 
rubbed off and ‘a common example is the "mat burn cr "floor 
burn", These wounds do net bleed very much, but because of 
the large area involved, are liable to infections They 
should be cleaned well with soap and ner and painted with 
an antiseptic such as 1% gentian violet. Sulfanilamide 
powder can be used cn these w cunds algo, and a sterile 


dressing applied, 
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B. 


Incised “iounds - These are produced by sharp cutting in- 
struments such as knives, razors or broken glass, They 
tend to bleed freely especially when arteries are cute 
A blood vessel which is cut cleanly 2eross, bleeds more 
freely than 2 vessel which is lacerated or torn, This 
is due to the fact that blood clots more rapidly on a 
rough, uneven surfuce, Because of the bleeding in in= 
cised wounds, most of the bacteria may be washed out 

of the wound, and so they are less likely to become 
infected, 


C. Lacerated or Torn Wounds = such as phetaded by a shell 


fragment. Here the chief danger is infection, due to 
the fact that dirt and bacteria are often ground into 
the wound, Some of the tissue may be torn away from 
its blood supply and kidled, and this dead tissue acts 
as & good culture media for bacteria, . There may also 
be pocxets 4m such wows which @re sealed off from the 
entrance of sir, and in these poekets anaerobic .bacter- 
ia, such as those of gas gangrene and tetanus, may grow. 
D. Puncture Wounds =- These may be caused by any penetrat- 
ing instrument, such as nattSs wire, bullets ctc. 
The opening of the wound seals off and as a result 
dnaerobic infections smeh as tetanus end gas gangrene 
are the chiax dangers. ; 


In general, war wounds differ from the majority of wounds 
seen in civilian life by their we. pO LP Mie frequent 
occurrence of s@vere Shock and the gerious extent of tis- 


sue disruption. The last Rentioned Setoed especially, 


predisposes to early’ and virulent infection. The vélocity 
of agrial bomb par Sees te for examples is about 5,000 feet 
per second, Such a fragment may make a small wound of 
eAtrance but cansec extensive tissue destruction when its 
kinetic energy is suddenly reduced by impinging on boné, 
and in the worst cases there may be . small skin wound, 
with effects on deoper structures resembling what might 

be expected from an internal oxplosion, In the case 

of bullets, the severity of the woud may depend on the 
distance from the firing point to the wounded individual, 
since at the beginning and end of the* trajectory a bullet 
develops 2 wobble which increases its destructive powe 


when it strikes. Bullets may also disintegrate’ within the 


body and the fragments produced will eause many times the 
damage one would expect, Anothor thing to remomber about 


"projectile injury ‘is tht damage may not be confined to 


the point of impact. For example, a bone may fracture a 
considerable distance from where it is hte. 


IV, FIRST ATD TREATMENT OF A WOUND 


A. Stop hemorrhage. (This is discussed later). 

Be Frost the wound with sulfanilamide powder, This powder 
is supplied in sterile paper shaker packages. It should 
not be applied too thickly because it may then delay 
wound healing. The former treatment of the wound by 
painting it with mild tincture of iodine is seldom used 
now because of tissue damage and blistering which it pro- 
duces, If used, it should always be washed off with al-= 
cohol before bandaginge 

C. Apply a sterile gauze dressing, covering the entire wound 
and binding the edge of the dressing down snugly so that 
dirt can not work into the wound, 

D. Splint if there is any possibility of a fracture being 
present. Large flesh wounds should also be splinted 
whether or not fracture is present, 

E. The wounded man is to take orally the sulfa drug which 
he carries with him. This is either 90 grains of sul- 
fanilamide or 60 grains of sulfadiazine, The tablets 
are to be taken one at a time with water. They are not 
administered if the soldier is unconscious or if he is 
suffering from a penetrating abdominal wound, 

F, Morphine grains 1/4 is given hypodermically for pains 
If the patient has a head wound, is unconscious, or 
severely shocked with shallow respiration, this should 
be omitted. 

G Treat the patient for shock. This will be described in 
detail in a later section. we 

H, Evacuate as soon as possible. The wounded soldier must 

be in the hands of a surgeon within 6 to 8 hours if 
severe infection is to be prevented. 


Ve DEBRIDEMENT 


The first 6 to 8 hours after a wound is inflicted, has been 
considered the period of contamination, although some men 
consider it as short as one hour, During this stage, bac- 
teria are in the wound but have not invaded the tissues to 
cause infection. It is believed that by the use of sulfa 
drugs, this period can be lengthened to between 12 and 24 
hourse The aim of the first aid man is to get his patient 
to a surgeon before this "golden period! elapses, for during 
this period, the surgeon can clean out the w ound by the 
operation known as debridement, and prevent infection. Once 
infection occurs in a wound, this operation can not be done, 
In a debridement (usually performed in evacuation hospitals 
or by mobile surgical mits) the following things are done: 
A. Dead tissue is excised, the wound usually being opened 
by incision, 
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B. Foreign bodies such as shell fragments or bullets, dirt, | 
stones, shreds of clothing etc. are removeds 

C. Dead space or blind pockets in the wound are obliterated, 

D. Loose bone fragments are removed, 

« The woud is irrigated with saline, 

« Sulfa drug is placed in the wound and in most cases the 

wound is packed open with sterile vaseline gauze. 

Ge If the wound is of a limb, a plaster cast is then applied 

with padding over bony prominencese 


Precautions against tetanus and gas gangrene are taken at 
the earliest opportunity, This consists of a "booster shot" 
of lec. of tetanus toxoid and 10-15 thousand units of gas 
gangrene antitoxin,. 


HEMORRHAGES 

Hemorrhage is one of the most scrious complicatios of 
wounds and is responsible for most of the deaths on the 
battlefield, The most serious is arterial hemorrhage - 
bleeding from the pulmonary artery or aorta for example 
may cause death in 15*to 30 seconds, 


A. Arterial’ Hemorrhage — In this type of bleeding, the 
blood is bright red im color and spurts with each beat 
of the heart. If nothing is done for this*type of 
bleeding, the hemorrhage may still stop as a result 
of the fall in blood pressure due to loss of blood 
and shock, and the formation of a clot over the open- 
ing in the vessel, Often the artery itself will con- 
tract nd so limit the loss of blood. Should the pa- 
tient recover from shock, receive a stimulant, or 
move about, the blood pressure may rise and the clot 
may be dislodged with recurrence of bleeding known as 
intermediate hemorrhage as contrasted with primary 
hemorrhage which occurs immediately on receipt of the 
yound e 


A third type of arterial hemorrhage is the secondary 
yoe which may oceur a day or more later due to slip- 
Ping of < ligature, or extension of wound infection 
into the arterial wall, 


In the comtrol of arterial hemorrhage, there are seve 
eral means available, These ares 

a. Pressure points. 

Db. Pressure bandace. 

Ce Tourniquet. 

d. Hemostat and ligature. 

Arterial pressure points are points where large arteries 


can be compressed against a bone, The main pressure 

points are the Lollowings 

1. Tomporal = located just in front of the ear, Pres- 
sure here controls arterial bleeding above the eye 
and the scalpe | 

2e Facial = located ubout one inch in fromt of the angle 
of the lower jaw. Pressure here controls arterial 
bleeding in the face below the level of the cycée 

3. Carotid = the fingers are placed against the side 
of the larynx, the thumb behind the neck and pres= 
sure exaurted between them. This controls hemorr- 
hage from the branches of the carotid artery, such 
as those in the floor of the mouth and throate 

4e Subclavian = pressure is exerted behind the inner 
third of the collar bone dow against the first rib. 
This controls hemorrhage from the extreme upper part 
of the arm, the arm pit or shoulder, 

5. Brachial ~ pressure is applied along the inner side 
of the arm about half-way between the shoulder and 
elbow, This is used for arterial hemorrhage in the 
hand, forearm, and arm, 

6, Femoral ~ apply pressure just below the middle of the 
groin with the heel of the hand, This is used for 
hemorrhage from the thigh, leg or foot, 

7. Popliteal = located behind the Imee, This pressure 
point is not as satisfactory as the others but can 
be used in hemorrhage from the leg or foot. 


The pressure points listed above will control most severe 
arterial hemorrhages except those in the chest and abdo= 
men, However, since the medical department soldicr will 
probably have other men to treat, he must devise some 
other method of controlling the hemorrhage more perman=- 
ently. This is dme cither with a pressure bandage or 

a tourniquet.. The pressure bandage is preferred if it 

is effective, It consists simply of a thick gauze pack, 
thick enough to fill the wound cavity and still protect 
above the surface of the wound, so that-a tight circue 
lar bandage eround the axtromity will exert strong pres 
sure at the base of the wound where the bleeding artery 
is located, This is always worth trying before a tourni- 
quet is applied since a tourniquet is a dangerous instru- 
ment and requires more attention, 


A tourniquet is a constricting band and there are various 
types, The principle of all tourniquets is a pad over the 
artery to bring the pressure on the artery and take it off 
the veins, a band around the limb and over the pad, and 
some moans of tightening the band, The common improvised 
tourniquet is the socalled Spanish windlass, in which 

any smooth, hard object such as a padded stone or a roller 
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bandage is used as a compress; for the band, a handkerchief 


a waist belt or a bandage may be used. To tighten the band, 
a stick, bayonet or scabbard is passed under the band and 


twisted wtil bleeding ceases, and the ends tied to the limb 


to prevent the band from becoming wntwisted, Applying a 
tourniquet may be a dangerous procedure arid should not be 


used if bleeding can be stopped by any other means, The dan- 


gers of a tourniquet are that if applied tightly enough to 
control arterial hemorrhage it will cause pain end swelling 
of the limb and if left on long ‘enough, may cause gangrene or 


death of the part below the constricting band, It should 


therefore, be watched and released at about half hour inter= 


vals, The tourniquet itself should be at least an inch wide, 


If on loosening the tourniquet, bleeding starts again, tigh- 


ten it. Never cover. a tourniquet with a bandage or a splint 


as it may be forgotten. When the bleeding stops and not uwn- 
til then, should stimulants be given. The best places to ap- 


ply tourniquets ares 
&@ Around the upper arm about a hands breadth below the arn- 
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b. Around the thigh about the same distance below the groin, 
Venous Hemorrhage = The bleeding here comes in a steady stream 


anc is dark in colorg Because of the low pressure in the veins 
it is easier to control, The part shonld be elevated and a 


pressure bandage applied. Tight clothing constricting the flow 


of blood from the part to the heart should be romoved or loosen= 


ede In.laceration of veins in the necky often there is enough 


suction produced by negative pressure in the chest, to suck 

air into the veins, This may cause death in a short time w- 

less compression is vromptly applied. 

Capillary Hemorrhage = In this type of bleeding there is steady 

oozing of red blood from the wounded surfaces This bleeding 

usually stops by formation of clot within a few minutes, It 

can be aided by application of a gauze dressing, the rough sur- 

face of tne gauze speeding up the formation of a clots 

Special Types of Hemorrhage = 

1. Nosebleed or epistaxis - this is usually s form of capil~- 

' lary hemorrhage and the bleeding in most cases comes from 

a small areca on the upper, anterior portion of the nasal 
septum, The patient should sit up and cold applications 
placed on the back cf the neck and over the root of the 
nos@s A cold compress between the upper lip and gum is al- 
so helpful. Constricting clothing around the neck should 
be loosened. If this does not check the bleeding, a small 
gauze compress placed inside the nose and held against the 
bleeding area by pressure on the outside of the nose should 
be tried. If none of these measures are successful, a medical 
officer will have to cauterize the bleeding vessel or pack 
the nose 
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2. Bleeding from tooth=socket, following an extraction 
may be axcessive, Fill the tooth socket with a small 
gauze pack and have the patient bite down on a pauze 
compress, or bandage the jaws together for 20 minutes, 

3. Bleeding from the lips » grasp lips between thumb and 
fingers on each side of the wound, as the arteries to 
the lips coms from both sides, _ 

4e Bleeding from the scalp is often excessive cven though 

only capillary in type, Apply pressure over the wound 
with a compress, and bandage. 

5, Bleeding from the lungs » the blood coughed up is 
bright red and frothy. Keep the patient perfectly 
quiet in a semi-recumbent position and apply ice bars 
to the chest. In some cases morphine is indicated, 

6, Bleeding from the Stomach + blood that has been in 
the stomach for some time takes on the appearance of 
coffee grounds, Remember that blood in the vomitus 
might originally have come from a nose bleed and been 
swallowed, heep the paticnt quict and apply‘an ice 
bags Morphine is often indieated to quict the patient. 

7. Blood in the stools, BSlood which comes fromthe stoe 
mach and small intestine is usually black and tarry 
in color, Blood from the upper part of the large ine 
testine is dark red in’ color and mixed with the stool, 
in hemorrhoids or piles, the blood is usually bright 
red and streaked over the surface of the stool, The 
treatment is the same as civen for hemorrhage of the 
stomachs 


In severe bleading, patients usually become very restless 
and apprehensive, bceeme very thirsty, and soon develop air 
hunger snd extreme pallor, If the hemorrhage is not stopped, 
~Ciroulatory failure and shock occur and the patient may soon 
die, In cases of internal bleeding, those symptoms are very 
important in making the diarnosis, 


VIIT, SHOCK 


Ae Definition = Shock is a profowmd depression of all phy- 
Sical and msntal processes due to decrease in the circu=- 
lating plasma and usually resulting from injury or see 
vere bleeding, There are two types of shock, the neuro- 
ganic type and the circulatory typés In the neurogenic 
type, the symptoms are milder, and this type usually 
responds to simples remedies such as heat, shock posi- 
tion, stimulants, or morphine for the relief of pain. 
The type we are especiully interested in is the circu- 

, latory type, since this is very often fatal unless it 
is promptly treated. Shock is especially important as 
a causa of death in burns and fractures, Chest and 
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abdominal wounds likewise are often complicated by shock, 
and any other injury is apt to produce this condition. 
Profuse bleeding and exposure to cold always add to the 
seriousness of shock, Certain individuals seem to be 
predisposed to shock, even from slight injuries. 
Mechanism of Shock - the exact mode of onset of shock 
is not completeiy understood. One theory contends that 
as a result of the injury, there is an "insult" to the 
nervous system, As a result, the nerves lose their 
control over the blood vessels, and the blood vessels 
in the abdomen and the muscles all over the body di- 
late, This results in a stagnation of a large volume 
of blood in these regions and a fall in the blood pres- 
suree This blood that is pooled in the abdomen and 
muscles moves sluggishly and does not return to the 
heart in sufficient amounts and as a result the heart 
beats faster and the pulse is weal. Because of the poor 
miaigge-appiie the blood does not carry a sufficient sup- 
ply of oxygen to the tissues and as a result the capil- 
lary blood vessels are damaged. This causes them to 
leak; the fluid part of the blood, or plasma, oozes 
out of these capillaries, while the red blood cells re- 
main behind and consequently the blood becomes thicker, 
the hematocrit (that is, the percentage of the blood 
that consists of red corpuscles) increases. ‘This fur- 
ther slows up the circulation, and thus the anoxia in- 
creases, hus a. vicious cycle is set up and unless 
proper treatment is given to break this cycle, the 
patient will succumb, “he two organs first affected 
by shock are the brain and heart which under ordinary 
conditions require a large amount, of oxygen. 
Symptoms of Shock = 
le Patient lies in a drowsy condition with limbs 
limp, but generally is not hotaliay UNCONSCIOUS. 
2e The face is pale and. cold. The lips, finger nails 
and ears may have 2 bluish tinge. 
3. The eyes are glassy, pupils may be dilated. 
4- Cold perspiration of forehead and palms is presente 
5. Pulse is rapid and weak, Respirations are shallow 
and sighing. 
6, A chill may develop. 
7 Nausea and vomiting may be seen. 
8. The veins of the skin are —— and when emptied, 
fill slowly. 


9. The sensibility of a patient in shock is lowered 
and pain is not felt as acutely as in a normal 


condition, He may not complain although he is 
severely injured, 
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Heat « the patient should be kept comfortubly 
warm. This can be done by the use of blankets, 
hot water bottles, chemical hot water bottles, 
laterns placed under a litter and other means, 
Remenber, the skin of a patient in shock burns 
easily, and any hot applications used should be 
well padded. Exeess heat is hamiful. The best 
index of the amowmt of heat ‘to apply is. the pa- 
tients ovm comfort. The rectal temperature 
may also be checked, 

Position = the shock or Trendclenberg position 
is one in which the body is tilted so that the 
haad is 13 inches below the level of the feet. 
This increases blood flow to the vital_organs, 
Stinulents « the usual first aid stimulant is 
aromatic spirits of ammonia, about one teaspoon 
in a half glass of water, Coffee and tea con= 


tain caffeine and are of value. In hospitsls, 


hypodermic stimulants such as caffeine sodio= 
benzoate, coramine or adrenalin are used. 
Morphine - this should be given for the relief 
of pain, In severe shock, whore the patient is 
unconscious, and breathing poorly it is best not 
to administer it. 

Oxygen = by face mask or nasal tube is an ox- 


-ecllent aid in the treatment of shock, It com- 


bats the anoxia which is one of the main factors 
in shocke 

Plasma = this is probably the most effective of 
the remedies for shock, It restores the blood 
volume, dilutes the thickened blood and raises 
the blood pressure. Plasma is probably chicfly 
responsible for the low nortality rate that we 
now see in battle casualtics, It is used ex- 
tensively as a preventive of shock, and makes 
possible carlier and safer operations on wounded 
soldiers, 

Saline, glucose or blood intravenously are also 
used but their effect is not as prolonged as 
that of plasmas These solutims quickly leak 
out of the damaged capillaries and may be con= 
pletely Lost from the blood strean within: an 
hour. 
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| LUNG PUNCTURE BY RIB FRAGMENT 


2 TEAR OF ADHESfONS (SPONTANEOUS. PNEUMOTHORAX) 
9 PENETRATING OUND (CHEST !ALL AND OR LUNG) 


VALVULAR OR TENSION: 
PNEUMOTHORAX OPEN OR SUCKING 
PNEUMOTHORAX 
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VITI. WAR INJURIES OF THE CHEST. 


Injuries of the chest take\precedence in first aid treat— 
; ment over any other injury except hemorrhage elsewhere in 
: the body. Mechanical derangement of the thoracic organs 

4 and hemorrhage within the chest are the early consequences 

: of a chest injury while later, infection may be a serious 

problem. To understand chest injuries, the technician 

4 . should review the anatomy and physiology of the chest. 

: Remember that 25% of the patients with chest injuries die 

between the field and the collecting station and many 
of these could be saved by proper first aid. 

‘ A. Sucking wound of the Chest Wall = Normally on res- 

piration, the ribs move outward and upward and the 

2 | diaphragm contracts and moves dovmward. This in- 

. creases the negative pressure between the lungs and 
chest wal] and as a result air is sucked into the 
lungs through the mouth and trachea, If the chest 
wall is injured and an opening is produced into the 
pleural space, air will also be sucked into this 
opening on inspiration, This produces the condi- 
tion known as pneumothorax and the lung is collapsed 
on that side. The patient then develops dyspnoea 
and cyanosis and usually becomes anxious and rest- 
less. Shock is often present. 

l. Treatment - The opening in the chest wall should 
be plugged immediately, Sulfanilamide powder and 
a gouse pack is covered with an airtight material 
such as 2 piece of rubber raincoat, sealed with 
adhesive tapve, or simply by adhesive tape if noth- 
ing clse is available. The entire chest wall should 
then be strapped on the injured side. 

2. Prop patient in a semi-sitting position if con- 
scious. 

3. If wnconscious, place in shock position, 

4 horphine,. 

5. Treat Shock, © 

6. «Administer sulfa drugs. 

B. Tension (or pressure) Pneumo thorax. 

In some cases, the wound in the chest wall may act 

as 3 valve, allowing air to enter but not leave, Or 

a similar valve like wound may occur in the lung which 

allows air to onter the pleural space but does not 

permit it to leave. In these cases, air accumulates 

about the lung under considerable pressure, and as a 

result the mediastinum is forced towards the opposite 

side, compressing the good lung and embarrassing the 

the heart action. Severs dyspnoc’, cyanosis and shock 

results 
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Treatments as Sor sucking wound, In addition a needle 
must be inserted into the pleural space to let out the 
air, and left in place anchored by adhesive tape, The 
and or 3rd interspace, lateral to mideclavicular line 
is best. 

"Stove = in chest! — This injury consists of multiple 
rib fractures, often on two planes, anteriorly and 
laterally, or anteriorly and posteriorly, usually lin- 


ited to one side of the chest, ‘The crushed side, be- 


cause of its logs of rib support, cannot enlarge with 
inspiration and in fact is sucked in with inspirations 
As a result the unoxygenated air in the lung of the 
injured side is sucked into the functioning lung, The 
reverse occurs in expiration. This produces narked 
dyspnoea and cyanosis, and the severe pain on breath= 
ing also lessens the deptin of respiration and lessens 
the oxyren supply, 

Treatments 

Le. Morphine, 

2. Strap chest with a eabidhicibiiey encircling wide 
adhesive bandage at the level of the costal 
margin, or if this is not effective, a tight 
adhesive band applied in expiration around 
the injured side of the chest, oxtending 3 
inches beyond the midhine anteriorly and 
posteriorly, 

3. Sulfa drugs by mouth to wet’ pneumonias 

4. AS seopiny secretions in the trachea, 

5. Treat Shock, 

6. eacehaniere position, or patient lying on 
injured side, 

Homothorax = Because of the large number of vessels 
within the chest, considerable bleeding may occur in- 
ternally in chest wounds, A collection of blood in 

the chest cavity is mown as hemothorax, In some 
cases, aftaur 2a considerable amomt of vlood collects, 
it compresses the bleeding vessel and the hemorrhage 
stops. The symptoms are those of Bevere hemorrhage, 
shock snd some respirator distress, 

Treatments Morphine, absolute rest, external heat, 
Aspiration of blood is usually done when the patient 
reaches a hospital, The blood stays liquid for four 
days and the chest is not aspirated before that time 
mless cardiac or respiratory distress makes it neces=- 
cau Early evacuation of these patients is essen= 
tial, 

Traumatic asphyxia - Crushing injuries of the chest wall 
causes collapse of the veins within the chest and blood 
is forced back from the right side of the heart inte 
the veins of the neck and face, The head and neek show 
a duvp violetebluc discoloration, with swelling of cye 
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lids, and lips and small hemorrhages in the skin and 
conjunctivac, The skin is dry and hot. Respirations 
are stertorous. Pulse is strong, Temporary or per- 
manent blindness may result. 

Treatments: Morphine, absolute cabot head and should- 
ers elevated, oxygen, 

Blast injues, ~ This injury oceurs in persons who are . 
in the vicinity of an exploding bomb, This injury 
may occur 100 feet or more from the bomb, and is not 
due to bomb fragments but is caused by the wave of 
positive air pressure, followed by a wave of low prese~ 
sure, which strike the chest wall. Heavy clothing or 
a partition such as a wall often protect from this 
injury. Patients may show no external evidence of 
injury other than bloody froth at tne mouth and nos= 
trils. Shallow respiration, prostration and grave 
shock are also seen, The injury to the lungs con=- 
Sists of scattcred hemorrhages throughout the lung 
tissue. (Similar injuries may be produced in water 

by explosion of bombs or ‘mines nearby. In water, the 
injuries may be produced at greater distances and are 
more liable to involve abdominal organs), . Rupture of 
the cardrums is commmly associated. 

Treatment: Morphine, semi-sitting position, oxygens 
No intravenous fluids except concentrated blocd serum, 
Emphysema «+ Following chest injuries, bronchial com 
munications may exist between torn lung and siubeutan- 
eous tissues or mediastin um. The most serious typo 
is mediastinal emphysema, Air may collect here under 
pressure and cause dyspneoa, inability to swallow, 
cyanosis, cardiac compression and blockage of the 
veins, The air eventually appears in the neck and 
tix contaminating bacteria in this air may cause 
S.rious infection. 

Treatment: If symptoms are severe, surgical incision 
in the neck to release air, or surgical repair of the 
tor lung. 

Cardiac Tamponade = Injury to surface of the heart 

of pericardium may cause blood to collect around 

the heart under pressure and compress the heart. 
Symptoms: Cyanosis, weak pulse, falling systolic 

and rising diastolic blood pressure, and engorged 
veins in the neck, shock, 

Treatment: Immediate aspiration of blood from 
pericardial sac, 
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IX, ABDONTNAL INJURIES ‘ 
Abdominal wounds are among the most serious seen in wartime, 
These may be caused by bullets, shrapnel, bayonets or Imnives, 
and a great variety of other objects, There are two chief 
types of abdominal wounds; those that penetrate only the ab- 
dominal wall and do not injure internal organs or large 
blood vessels, and those that enter the peritoneal cavity 
and may in addition injure vital organs and large vessels, 
The first type is not as serious as the second, und the 
treatment is as outlined under the first aid treatment of 
wounds, The second type is often fatal and requires spe=- 
cial care, These patients almost always require surgical 
operation to repair the internal damage, and one cf the 
chief factors that determines the eventual outcome is the 
length of time that’ elapses before surgical: operation is 
done, Of the patients who do not die immediately after 
the injury, it is estimated that 95% or more will survive 
if operated on in one hour, whereas if opuration is delayed 
10 hours or longer, less than 60 % will recover. The nor- 
tality increases as this period is lengthened, and the chief 
factor causing death is peritonitis, The values of mobile 
surgical units which can reach these men within a short 
time after injury is quite evident. 

The chief complications in abdominal wounds are: 

A. Homorrhage which is difficult to control except by 

operatione : 

Be 8 ock which is very severe and difficult to control 
especiallv if hemorrhage is present. 

Se fFeritonitis - which occurs later and is the cause of 

death in most of the patients whe survive the period 

immediately after the injury. Infection of the peri- 
tongum can occur from bacterial contamination introduc- 
ed by the bullet, shrapnel’ or bayonet from outside the 
body. The bullet or shrapnel itself may be sterile be= 
cause of the intense heat produced when firing occurs, 
but may carry contaminated shreds of clothing or other 
foreign material into the wound. Infection may also 
result from perforation of ona of the hollow organs 
within the abdominal cavity, such as the stomach, 
large or small intestine, gall bladder or bile ducts, 
‘the contents of which are hardly ever sterile, The 
large intestine in particular is always loaded with 
bacteria. Lacerations of the bladder or. urinary 
passages may cause extravasation of urine which is 
irrituting and causes intlamation and may become 
secondarily infected, It is obvious that a soldier 
who empties his large intestine and his bladder, and 
who eats only a small meal before going into combat, 
decreases the size of his stomach, large intestine 
and bladder and so lessens the possibility of an injury 
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to these three organs. The small intestine and liver 

however, cannot be protected in this way sand wounds of 

these organs are very common. The liver when injured, 
bleeds freely and produces severe shock, 
First Aid Treatment of Abdominal. Wounds — 

1, Treat for shock,, 

2. Keep patient quiet as possible. 

3. Morphine grs, 1/4 for pain and restlessness, 

4. Absolutely nothing by mouth, not even sulfa drugs. 
This rule is laid down for two reasons. First, 
anything given by mouth may leak into the peri- 
toneal cavity through lacerations of hollow organs, 
and so spread infsctiom, Second, since these 
patients will require an anesthetic for surgical 
operations within a short time, it is better to 
keep the stomach empty. 

5. If any abdominal organ protrudes, cover it with a 
warm, wet cloth; preferably sterile saline solution 
on a sterile gauze pad and keep it moist. Sulfanila- 
mide Jerre snould be frosted over the protruding 
organ 

6. An ice bag to the abdomen may help arrest internal 
hemorrhage. 

7. Evacuate as soon as possible. If possible, plasma 
should be given early. 


X. BURNS 


At Pearl Harbor, about one half of the casualties seen were 
. suffering from burns, The technician will see or hear about 
a great number of methods of treating burns, all of which 
have their merits and their disadvantages, Various local 
applications such as tannic acid, gentian violet, triple 
dye, sulfadiazine spray, tannic or gentian violet ointments, 
and others have enjoyed popularity. Much emphasis has been 
placed, in the past, on the local applicatim used, but it 
is now realized that the general treatment of the patient, 
particularly the treatment of shock, is of the greater im- 
portance, while local treatment should be aimed at the pre=- 
vention of infection; and mild. mh a woot which do not 
harm the regenerating skin, should be used 
' As Classification of Burns. 
1. First Degree — Skin is reddened. Simple sunburn 
is a good example, 
2. Second Degree ~ Skin is blistered. 
3. Third Degree — Destruction of tissue occurs, 
B. Complications of severe Burns. 
1. Shock = Thisis respensible for 60% of all deaths 
from burns and consequently first aid treatment must 
be primarily directed at this complication. 
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2. Infection = This aceomts for most of the remaining 
deaths, <A large proporticn of burns are sterile or 
nearly sterile when they ecccure Infectio in most 
cases is duo to improper handling of these cases, 
much of it due to contamination from the nose and 
throat of attendants.’ 

3. Toxemia, 

4. Anuria, 

5, Duodenal ulcer. 

6, Hepatitis and Jaundice, 

7. Scarring and contractures = this can be minimized 
by proper treatment. 

8. Tetanus and gas gangrone,. 

First Aid Treatnent. 

1. Treatment of Shock, This should be treated promptly. 
The important measures have already been discussed 
under shock, In burns there may be loss of consider- 
able serum threugh the injured skin or into the dam= 
aged tissne, resulting in 4 concentration of the 
blood , for this reason, intravenous plasma is of the 

reatest Ms tdi mce and oftem as much as 12 units 
(3600 ec) may be required in the first 24 hours, 
Patient with 10% of his hody burned needs about 1000 
ce of plnusma, with 20% burned, he needs 2000 cc, 
smother method used for estim:ting plasma need is 

ased on the hematocrit. The hematocrit is a sim- 
ple estimation of the percent of the blood which 
consists of red cells, The normal is 45%, In gen- 
eral, a patient should receive 100 cc of plasma 
for each point the hematocrit is above normal, 
Concentrated human serum albumin is often used in 
place of plasma. ‘Whole blood may be required in 
patients whe develop anenia, 5% clucose in sterile 
distilled water is recommended and saline solution 
is given in cases where mincrals are lost through 
the skin or by vornitings 

2. Local First aid Treatnent.. 


* a. Cover the burned surface with boric acid ointment, 


sterile vaseline or 5% sulfadiazine ointment. 
be Gover this with strips of 44 nesh pauzes 
ce Over this place a smooth thick lover of sterile 
eauge dressing or similar sterile paddinge 
(sterile mechanics waste can be used, ) 
€e Firmly apply a° caugze ‘or muslin bandages 
Cors should be taken thatthe burned surface is not 
contaminated by the hands of the first aid man, or by 
the breath. If possible a mask or handkerchief should 
be worn over the nose and mouth, or at least, the mouth 
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should be kept closed, If the patient can be taken to 
a hospital or dressing station promptly, it is suffi- 
cient to cover the bummed surface with sterile dress-= 
ings or triangular bandages and confine your efforts 
to the treatment of shock, 

Relief of Pain = 

Burns are the most painful type of injury a person can 
sustain, For this reason morphine should be given in 
adequate dosage, and an initial dose of 1/2 grain is 
recommended, In the pregence of prmounced anoxia, 
large doses are dangerous, and in such a case 1/4 
grain is sufficient, ‘there the respirations are ‘ 
fourteen and above, morphine may safely be given in 
most cases, 

4. Prophylaxis Against Infection, 

a Sulfadiazine is the drug of choice with an initial 
dose of 60 grains, Sulfanilamide can be used in a 
dose of 990 grains, Subsequent doses are siven under 

- the direction of a medical officer, since the kidneys 
may be damaged in these cases by sulfa-drugs. 

b. Tetanus toxoid 1 ce in all patients with 2nd or 3rd 
degree burns, 

Cc, Gas bacillus antitoxin may be given, 

The treatment outlined above applies to all burns whether due 
to heat, chemicals or electricity, “In chemical burns, the 
chemical should of course be neutralized or removed from the 
skin before the above treatment is applied, In chemical 
burns the first-attempt should be to dilute the chemical with 
copious amounts of water, and then a weak neutralizing agent. 
Minor first degree burns may require simply local application 
of boric ointment, vaseline, baking soda paste, butysin pi- 
crate ointment or numerous other similar remedies, 
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HEAT STROKE, HEAT EXHAUSTION AND HEAT CRAMPS 


Troops exposed to temperatures of 90° F or over are subject 
to these conditios, Heat stroke is a conditio in which the 
temperature regulating mechanism of the body fails and the 
body temperature rises to high levels, in heat exhaustion 
the condition is similar to shock and is due to loss of 
salt because of excessive perspiration, Combinatios of 
the two conditions may be seen. Heat cramps are also due 
to salt loss, Troops brought to a hot elimate should be 
given a 4 = 7 day period for acclimatization with gradually 
increasing anomts of work and limited exposure during the 
mid-day hours, Such a schedule of work would be as follows: 
When maximum air temperature is 105° F or over, 


First Day 0700 = 0900 and 1500 = 1600 
Second Day 0700 = 1000 and 1500 ~ 1600 
Third Day 0700 ~ 1000 and 1400 ~ 1600 
Fourth Day 0700 = 1000 and 1330 - 1630 
Fifth Day 0700 = LLCO and 1330 - 1630 
Sixth Day Regular Duty. 
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The -yorking ne ahiod: should pa ge of altemating one half 
- hour periods of work and rest. The work should be the 
equivalent of marching with a 20 lb. pack ano miles per 
hours 

For one week before and after entry into «a hot climate, 
troops should be given adequate rest and alcohol should 
be prohibited. Restriction of water intake in a hot 
climate is not good policy, and the requirement per man 
will range from 2 muarts per 24 hours when working at 
night in the cold season to 2 1/2 to 3 gallons per 24 
-hours when working by day in the hot season. 

Salt intake should be increased when working in hot 
climates. ‘his is best done by taking extra salt on 
food, or adding salt to drinking water to make a 1% 
solution as follows: 

Xe 1lb. salt to 100 gals. water, 

be 0.3 lb. salt to u Lyster bag. 

ce 1/4 Teaspomful to a canteen of water, 

de Two 10 grain salt tablets in one quart of water. 

1. Heat Stroke or Sm Stroke, 
A. Symptoms, oP 
: This condition often appears with dramatic sud-= 

denness, characterized by collapse, deliriun, 
unconsciousness or coma, 

Certain symptoms and physical findings are 

characteristics 

(1) Diminished sweating. 

(2) Headache. 

(3). Dizziness. 

(4). Irritibility. 

(5) Visual disturbanees such as dim or purplish 
visio. 

(6) ‘Nausea and vomiting. 

(7) Dryness of skin, which is very hot, face is 
flushede’ 

(8) Elevated body ical (106° to 110° F 
rectally). 

(9) Rapid pulse (160 - Ft a 

(10) Increased depth of respiration. 

Be Jreatment -— 

The single, most important objective in treatment 

is the lowering of the body temperature and this 

must be initiated immediately and continued during 
the transfer of the patient to a hospital. 

(1) Remove all the patients clothes except for 
shorts and sprinkle the entire body with cool 
or tepid water. Ice water should not be used, 
A hand spray such as a Flit gum is good for 
this,.purpose, since with a fine spray the 
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water evaporates more rapidly and produces a better 
cooling effect. The patient should be placed in the 
shage during treatment. 

(2) Fan e patient. During transportation, the door of 
the ambulance should be left open so that the current 
of air passing over the patient's body evaporates 
the water, Electric fans are best, 

(3) Briskly rub the arms, legs and trunk to increase 
circulation to the skin, An ice bag can be applied 
to the head. 

(4) The rectal temperature should be checked every ten 
minutes, When it reaches 102° F, the cooling treat- 
ment should be stopped since often the temperature 
will continue to fall and may reach dangerously 
low levels, If the rectal temperature should fall 
below 94° F, the patient should be cautiously 
warmed until the temperature is normal. 

(5) Saline solution should be given intravenously or 
subcutuneously. When the patient is able to drink, 
-1% salt solution should be given freely by mouth, 

(6) If cyanosis is present, oxygen should be given by 
face mask. In some cases, artificial respiration 
may be necessary. 

(7) Stimulants are not given. If sedatives are.neces- 
sary, barbiturates can be given. “hese are also 
given in case of conculsions. 

(8) Patients who survive to the second day usually re- 
cover, thouch a rectal temperature of 102° to 103° 
F may persist for several days, along with such sym- 
toms as mental disturbance, excitement and delusions. 
Headache may last for several weeks, Relapses can 
occur during the first few days, so the patient must 

be carefully watched and his temperature frequently 

; checked. 

(9) One attack of heat stroke predisposes the individual 
to a second attack, so the patient should be careful 

x about further exposure to excess heate 

: Be Heat Exhaustion - Symptoms - 

a. Headache. 

Loss of appetite. 

Drowziness, 

d. Extreme weakness. 

@e Visual disturbances, 

f. Dizziness, 

ge Inability to walk, elt. 

he Cramps of limb and abdominal muscles, 

i, Faintness or unconsciousness, 
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2. Physical findings: 
ae Skin is cold and clammy. Profuse perspiration. 
be Pupils dilated. 
Cc. Face is pale, 
Gd. Rectal temperature is normal or slightly cle~ 
vated, 99 = 101°F, 
@e Blood pressure is eel oat Pulse is weak and 
rapid, Bue 
3. Treatment -. 
The most important —— in treatment is adminis- 
tration of. salt. 
a,.- Remove the patient to a cool place where he may 
| rest and receive large wats yon of salt solu- 
tion, 
Dy G18 Saline solution (made up as described ear - 
Lier) by mouths 
c. If the collapse is severe, physiological saline 
'  golution should be. given Sibeidivdribas ly. 
d.° In some cases, the temperature may be subnor= 
mal, and.c xternal. heat may be necessary. 
38 Stimulants can be givens - 
f, Keep the patient lying dom with head level 
or low until Be. recovers. 
Heat Cramps. 
This condition is due to a deficit: of ‘pait in the body, 
and consists of painful spasms of the ‘voluntary muscles 
in the extremities, and abdominal wall, . They may be ex= 
cruciating and completely disabling. The treatment con- 
sists of administration of physiological saline solution 
intravenously and .1% salt: solution. by mouth, 


XII, FROST BITE. AND IMMERSION Foor 
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FROST BITE 
This occurs most commonly at Sethenicta taht below -10° 
(14°F) especially when a strong wind is blowing. 
1. Symptoms - 
a Skin assumes a dull, yolkowish pallor. 
be Numbness or a prickling sensation associated 
with formation of ice crystals in the tissues. 
c. If deeper tissues are not also frozen, there 
is a sensation of a moveable plaque or coin 
buried in the skin, With deep freezing the 
tissues are solid-and immovable, 
d. Edema and hemorrhage may occur in severe cases 
when the. part is thawed, Often the skin on 
. ‘thawing resembles a severe burn 
@. Prolonged exposure to cold causes the indivi- 
dual to become numb and drowsy, his cyesight 
fails and he becomes unconscious. Respiration 
may ceases 
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2. Treatment 

a. If frost-bitten part is on face, ears or trunk, 
cover with the warm ungloved hand, If a hand is 
involved, insert it within the shirt, up against 
the body. If a foot is involved, remove the 
shoe and sock and place it within the shirt and 
against the body. of another man. 

De Warmth greater than body temperature shouid ne- 
ver be applied. 

Ce lassage, if used, should be very gentle and no 
coarse material used, Rubbing with snow is 
haraful, Massage should not be directly over 
the frost=bitten area, but should be a strok- 
ing of the extremity toward the body. Paint 
the part with 1:5000 merthiolate or 1:1000 
acriflavine, wrap in sterile dressings, cover 
warmly and put at complete rest. 

d. ‘iarm drinks, food and clothing, Artificial rese- 
piration, Stimulants and oxygen may be neces- 
sary in case of prolonged exposure to cold, In 
these cases also, rapid warming of the whole 
body should be avoided. 

Immersion Foot = 

This condition is seen in men afloat in life boats for 
long periods of time with their feet immersed in cold 

Sea water, A similar condition knom as "Trench foot" 
was seen im the last war, 

le Symptons = 

ae Feet are cold, waxy white and swollen, with 
cyanotic arcase 

be fest are insensitive to touch or pain and feel 
wCoodye 

Cc. Feet became red, swollen, painful, blistered 
or gangrenous if suddenly warmed.s 

2e Treatment - 

ae Prophylactic = boots or constricting clothing 
should be removed. Oil or grease should be 
thickly applied. Don't allow the patient to 
walk, No massage. 

be Treatment of the case, Swab foot with alcohol, 
leave pledgets of alcohol between toes, apply 
ice bags. Hlevate the feet on pillows about 
8 = 12 inches, No massage. General supportive 
treatment. 

Cc. A pressure bandage is somctimes used. 

BITE A'D SNAKE BITE 
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Dog Bite - 

Dog bite is dangerous chiefly because of the possibility 
of rabies or hvdrophobia, a serious, fatal disease which 
is caused by a filterable virus. In any case of dog 
bite, the first thing to do is catch the dog, preferably 
alive. If the dog is killed, his head should be kept 
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for microscopic examination, If alive, the dog pes 
be observed for 10 days, in which time he will develop 
symptoms if rabid, If the dog is found to be rabid, the 
paticnt must receive the Pasteur treatment, otherwise he 
will develop rabies in 20-60 days, The bite should be 
treated as follows: 
1. Treatment = 
ae Yash the wound thoroughly with soup and water, 
b. Cauterize the wound either with fuming nitric acid 
. followed by immediate application of baicing sceda, 
or carbolic acid, cleaned off immediately with 
95% alcohol, 
cC. Apply sulfanilamide powder and « sterile dressing. 
B. Snake Bite - 
The ile cua oi snikes of the United States are the coral 
snake and the pit vipers (including rattlesnakes, cop- 
per=heads and cotton-mouth moccasins), The coral snake 
is smell and slender and has black and red bunds divided 
by narrow yellow bands, encircling the body, The pit vi- 
pers have stout bodies, thin necks and flat triangular 
heads. There a blind pit between the eye and nostril 
on each side of the head. The grooved orhollow fangs 
fold back pe the roof of the mouth, and arc cleva= 
ted when Che. sake: Sea nrae . om 
Snake venom contains two types of toxin, 
&» Neurctoxin = causes paralysis, - Shock, respiratory 
failures 
b, Hemolysin - bredks dow red blood cells and injures 
blood vessel walls, 

Some snakes have more of one type of venom than the other. 

For example, the coral snake venom is largely neurotoxic 

while rattle=snae venom is chiefly hemolysin, 

1. Symptoms of poisonous snake bite, 

a Pain is severe, 

bs Swelling. 

Ce Shock and weakness. 

d. Paralysis and respiratory foilure.* Bloody urine 
(hemoglobin in urine). 

» Death may occur during the first 24-36 hours. 

.» Tetanus may follow, 

irst Aid Treatment « 

a. Apply tourniquet above the site cf the bite, it 
should be tight enough to obstruct veins and lympha- 
tics but not the arteries, Release it for 5 or 10 sece 
unds every 15 minutes, 

b. Have paticnt lie down. 

ce Sterilize knife or razor blade in 2 flane, Sterilize 
the skin with iodine and make cross incisions 1/2 x 
1/2 inch or longer at each fang mark, thrceugh the 
skin and into subcutaneous tissues (1/8 x 1/4 inch 
Aeepe . 
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b. Have patient lie dom, 

GC. Sterilize knife or razor blade in a flame, 
Sterilize the skin with iodine and make 
cross incisions 1/2 x 1/2 inch or longer 
at each fang mark, through the skin and 
into subcutaneous tissues (1/8x1/4 inch 

_ deep. ) 

d. apply suction over these wounds with suc- 
tion cup, mouth, or bottle in which suc- 
tion is obtained by burning a small piece 
of paper inside, 

@, Give shock treatment - No alcohol. 

£. No morphine - Barbiturates can be given, 

g. Strychnine 1/10 srain is sometimes used 
for respiratory failure, 

he 5 % glucose or transfusions imay be neces~ 
sary. 

i. Make additional cross-incisions and apply 
suction if swelling: spreads. 

je. When not applying suction over the wounds, 

potassium permanganate or epsom salts con= 

- presses shoulda be applied. 
k, Tetanus precautions = Antivenoms are avail- 
. able against certain types of snake, 
Black Widow Spider Bite — 
Thes@ are quite poisonous and can be recognized by 


the ¢rimson hourglass marking on the under side of 


the abdomen, The bite causes severe pain and vio= 
lent muscle cramps, especially of the abdomen, with 
fever and sweating. 
1. Treatment - 
a. Tourniquet and incision as for snake bite. 
b. Keep patient quiet and warm. Hot baths. 
¢. Morphine gr. 1/4 to ger. 1/2. 
d. Calcium gluconate intravenously. 10 cc of 
a 10% solution. 
Tarantula. Bite = 
Not very poisonous but infection may occur in the 
bite « ; 
Suifanilamide powder maybe of help. If infection 
occurs, hot compresses are used, 
Tick Bite =< 
Ticks often are carriers of serious diseases and 
in removing ticks, it is important.not to crush 
them or leave the head in the skin, Apply a few 
drops of chloroform or ether and gently withdraw 
it. A lighted cigarrette or hot pin held near the 
tick will often cause it to loosen its hold on 
the skin, 
Bee, asp or Hornet Bites ~ 
Press out the sting and apply a compress of dilute 
ammonia water or haking soda paste, 
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i XIV. PLASMA 


The use of plasma has revolutionized the treatment of shock, 
hemorrhage, and burns. The saving of life in this war through 
the use of plasma can hardly be estimated and its value is 
| so great that the Army and Navy has accumulated large stores 
of this material. In simple terms, plasma is the liquid 
part of citrated blood from which the red blood cells have 
| - been removed. The blood is obtained from voliwmteer donors 
by the american Red Cross, the plasma separated, frozen 
and evaporated uider partial vacuum, dried and packaged 
| ready for use. Plasma is a straw colored fluid; “hen dried 
i it is reduced to e straw-colored powder, in the latter 
form it will last indefinitely at ordinary temperatures and 
for that reason it is easiiy available at all times for 
first aid treatment of shock, hemorrhage and burns, The 
Standard Army and Wavy package of dried plasma consists of 
: two bottles, stoppered with vaccine type rubber stoppers 
and intravenous equipment in two sealed metal cins, The 
; two metal cans are packaged in a tape sealed, water proofed 
i fiber board box, One of the bottles emtuins the dried plas- 
} ma sealed under 29 inches of vacuum <- (in order to preserve 
i this vacuum, the met2l1 can in which it comes is also sealed 
i under 25 inches of vacuum), The other bottle contains 
f 300 cc. cf sterile distilled water. The rubber tubing and 
needles are sterile and to prevent contamination of thuse 
needles, they are covered witn glass caps, The plasma is 
made ready for use by opening the cans with the keys ate 
tached to the top of eache The double ended needle is in- 
serted into the stopper of the bottle containing the dis- 
| tilled water, This bottle is then inverted and the other 
end of the needle is plunged into the stopper of the dried 
plasma bottle, 
The vacuum in this bottle causes the water to flow in and the 
plasma goes into solution in about two minutes. ‘Then the wae 
ter does not flow into the plasma bottle freely, the needle 
of the airway should be inserted into the stopper of the wa- 
ter bottle. This will allow displacement of the water with 
the air and thus speed up the flow, 
The airway 2nd intravenous set are then connected to the 
plasma bottle and the plasma is ready to administer after 
clearing all the air out of the tube, The intravenous tubing 
is fitted with a small gauze filter to strain out shreds of 
fibrin, while the airway is likewise fitted with a cotton fil- 
ter to cleanse the air which is sucked into the bottle. It 
| is not necessary to type plasma because it is pooled from at 
least twelve donors and therefore its agglutinins are diluted 
and neutralized. This results in a creat saving of time when 
it is used in first aid work, and for patients who have Lost 
a large volume of blood, plasma can be given immediately to 


tide the patient over until a-donor is tyned and his blood 
cross matched for a blood transfusion. The length of time 
that these various agents wili act in maintaining the cire 
culating blood volume is as follows: 

Whole. blood. .- - - =— - == =-— = Six to eight hours or more, 

Plasma-----=--+=-=-=---= .Abdout three hours, 

Saline or glucose - - =~ - = — — Less than one hour. 


FRACTURES 


A. Definition: ‘ ; 
A fracture is a break in the continuity of a bone, It 
is not necessary that the fragments be separated. In 
many fractures the bene may only be "cracked", 
B. General Classification: 
1. Simple Fractures = 
In this wuyvpe there is a break in the bone but no 
communication with the exterior surface .of the skin. 
2. Compound Fractures — 
In this type, there is direct commmication of the 
fracture with the exterior surface of the skin. A 
bone fragment may protrude through the skin, or there 
may be a@ wound channel, such as produced by a bullet 
or shrapnel fragment, which extends from the surface 
of the skin down to the break in the bme, This late 
ter type is the type most commonly seen in battle 
casualties. In the last war, more than 30% of all 
battle casualties resulting from cunshot-wounds in 
the experience of the American Expeditionary Force 
were compound fractures, The mortality in this type 
of injury should be low if these nen are given prompt, 
first aid treatment and proper measures taken to prea 
vent shock and infection. it is in this type of 
wound that debridement is so essential to prevent in- 
fection, and early evacuation of these patients is 
oe of the chief aims of the first aid man. An io- 
dine blister occuring on the skin over a simple 
fracture necessitates treatment of the injury as a 
compound fracture. . 
CG. Classification of Fractures with Regard to Position, 
Number, and Shape of Bone Fragments. 
il. Transverse,=- 
‘A break into two fragments which is usually in a 
straight line, more or less at right angles to the 
long axis of the bone. 
2. Spiral = 
Two fragments, but the break line is in a spiral or 
S shape, These are produced by twisting injuries as 
seen amonz ski troops, or by torsion produced by mus- 
cular contraction,” | 
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Serrated = 

Two fragments broken with a saw-tooth edge along the 
break line. 

Comminuted = i 

Three or more fragments resulting from the break, 
Impacted = Bate 

The broken ends are jammed together so that they more 
or less telescope each other, 

orecnstick - ; 

An incomplete break of the bone usually resulting 

in the convex surface breaiting while the concave sure 
face remains intact. This is seen more commonly in 
children in whom the bones are more clastic, 
Depressed Fractures - 

This type occurs in flat bones such as the skull. A 
fragment is driven below the normal syrface of the 
bone. 

Pathological = 

These fractures are the result of a disease process 
within the bone causing a gradual wealrening. Fone 
cyst or. bone tumors coun weaken a bone in this way 
and the stress required to fracture it may be slight, 
such as the simple act of turning over in bed and 
catching an art or Leg in the sheets. 

Complicated - 

iny of thése above mentioned types plus injury to 
vital ‘structures such as nerves ond arteries, 


Symptoms of Fracture - 
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The satient i atari feels or hears the bone 

Shap: 

Pain and tenderness at the point of the break, 

Deformity in somc CaseSe ee 

Partial or complete loss of motion is often present 

in adjacent joints, | 

Swelling and discoloration, 

Crepitus or grating may be felt (although attempts 

to obtain this sign should not be made), 

Uneveness in the bone 

Shock, 

In compound fracture a bone fragment may protrude 

through the skin, or there may-be a wound channel 

extending dow to the bone, The bone may not be 

visible at the hase cf the wound. 

Symptoms in Special: Types of Fracture. 

a. Fracture of. the Skull. — 
Unconsciousness, swelling or laceration of scalp, 
bleeding or leakage, of spinal fluid from nose, 
mouth and ears, difference in size of pupils, 
blackening of tissues under the eyes, changes 
in pulse and respiration, paralysis or twitch- 
ing of muscles, 
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b. Fracture of the Spine - 
Pain or deformity at the site of fracture. 
If the spinal cord is injured there may be para- 
lysis or loss of sensation below the site of the 
fracture. Loss of control of bladder and bowel, 

c. Fracture of Lower Jaw = 
Pain on movement of jaw, irregularity of tdéeth, 
inability to swallow or talk in some cases, : 
Bleeding and drooling of saliva from the mouth, 
In cases of bilateral fracture, the soft tis- 
sues may drop back and strangle the patient and 
one of the most important things in treatment is 
to clear the upper air passages by airway or 
traction on the jaw, 

d. Fracture of the Clavicle - 

- Injured shoulder is at lower level than wminjured. 
Patient unahle to raise arm above shoulder and sup- 
ports clbow with hand of sound limb, Fractured 
ends can usually be felt, 

e. Fracture of Rib = 
Pain especially on breathing or coughing. | 
The broken rib is tender and hand pressure over 
the sternum produces pain at the site of the 
fracture. The break can be felt sometimes, 

The patient usually holds his hand tightly over 
the break, If the lung is punctured, coughing 
up of bright red, frothy blood may occur. 
Ee First Aid Treatment of Fractures - 
1, General Procedures. 

& Splint all fractures where they lie, 

b. Morphine 1/4 grain and shock treatment, 

c. Always arrest hemorrhage and apply sulfanila- 
mide powder and sterile dressings to the wound 
in case of compound fractures, If the bone 
protrudes from wound, apply sulfanilamide 
powder before applying traction and mark patient's 
record clearly so that the surgeon will lmow the 
fracture has been compounded. The measures des~ 
cribed under wound treatment hold here, 

ad. in applying splints first apply sufficient 
traction to the extremity to restore proper 
alignment and be surc the splint extends be= 
yond the joints above and below the fracture. 

Ge applying splints, be sure bony prominences 
are well padded, 

£. Place patient on litter and secure the injured 
part with sufficient support that no motion will 
be present while transporting the litter, 

@e Dress the litter properly to conserve patients 
body heat. 
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Evecuate as eden a8 voasible, particularly com " 

perme irzactures Winns all require debriderent. 
anus toxoid and gas gangrene anti-serun will 

ei te | 

If possible, all compomd fractures of long hones . 

should have a traction = countertraction tyne of 

splint. 


ae Racanmendad Splinting of Simple Fractures Prior to 


r 
we 


De 


Hk : Ce 


; Cec 
s a 


Ce 


ee een stir. 


Glavicle = 

Figure of eight bandage around shoulders, cross= 
ing over tie spine and with a sling at the wriste 
vheghianhte. is best for this purpose, ‘when the 

patient is lying down, a pillow should be pants 

between the shoulder blades, 

Fracture of Surgical Neck of Humerus + 

Wrist sling. “Keep patient in sitting position, 

Fracture of Shaft of Hunerus. = % 
Chest pad \between chest and humerus, with double 
sling or Velpoau tirpe bandages A well padded 
extornal splint helps immobilize, liurrays-Jones 
splint no longer used beenuss ef noressure on 
axillary nerves. Traction is unnecessary, 
Fracture of Elbow = 

Ladder spkint bent and fitted to posterior sure 


face of humeyus. and ulnar suriaeo of Lorearte 


Cutout wire at point of elbow, A cardboard 

posterion rigut angle splint or molded plastic 

Splint can be useds -Support any of thage splints 

witha wrist slings: ; . 

Fracture of Forgarn, Jina and Radius ~ 

Anterlor and posterior molded plaster splints, 

including the elbow, cr anterior and posterior 

board splints, woll padded, supported by a sling 
extending from elbow to tips of fingers. 

iran of the Wrist. « 

Roard splints or anterior and posterior melded 

plagter splints, ee iS 

Carpus snd Letacarpus = . 

Skin fitting mpadded molded plaster splints, 

Phalanges = 

Roller bandage fastened beneath fingers or mold- 

ed. plaster, 

Fracture of Neek | ‘of @crmur = 

army traction (Thomas) splint with leg internal- 

ly rotated, : 

Fracture of Shaft of Fonur =). y: 

army traction Ap Act 
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Knee Joint - | . 

Army traction splint with Ines flexed 20 to 30 
degrees end with lonz pad-wmder flexor surface, 

ie Tibia and #ibula - 
fe idsr splint extendirg to upper tha rd of thiph, 

Plaster splint, Pad well umder the age and 

above the ®Caleis om each side of the tendo 
ochilles, - 

Me Ankle ” 
Iadder or molded oh intais splint from toas to a~ 

_ bove tho mee, 

ne Os Galcis = | 
Ladder or molded vlaster splint from tces to 
the Jmee, 

O. letetarsus - 
Volded »lester splints. 

Pe Spine « 
Dorsal and Lumbar, Stretcher in hyperextension, 
not om a soft dbed., A folded blanket placed be= 
neath the kyphos will have a tendenoy, to recuce 
the fracture and prevent cord injury. A plaster 
jacket in hyperextension is pref Srable when equip- 
ment is available. The simplest meti:od of moving 
these patients short cistances is face down on a 
blankst, carriers EPasping | the four corners of . 
the biantcet. 
Cervical Spine - A voluminous cctton collar, 
small pillow or gauze roll tight around the neck, 
supporting the ceciput and chin, Catheterize in 

. @ase of paralysis, 
a. FP slvis @ 
Pilatcral plaster Spilen ~ 


The above mentioned splint: A De methods are not stri etly first 
aid procedures, On the batt? field the medierl corps man 


must rely on his ingenuity and imprevise his om splints, 
However , 
to the trained technician, 


a lmowledge of the. “bows Ah i is ‘valuable 


Healing of Bones = 
If? infs seis deos not ogem, most bones will show 


_gtod healing in 4-6 weeks, Jt. the time of fracture, 


bleeding games at the ends of the fragments, This 
blood forms 4 jelly like clot into which grow blood 
vessels and connective tissue celis, known as fibro 
blasts. This connective tissue forms u firm fibrous 

ion betvieen the pone ends and later caleium salts 
are deposited on this fibrous mesh work to form bony 
eallus which adds rigiaity to the union. At tits 
timc the bones again are strongly united and in time 
the excess calcium absorbs, the bone smooths off and 
the medullary canal reformse 
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Definition - 


When a bone gets out of place at a joint, and remains 


out of nlace, the injury produced is called 2 disloca- 
tion. +he joints are en 1closed in flexible sacs known 
ag joint capsules and are reinrorced 8 heavy bands of 
white connective tissue extending from me bone to a= 
other and imowm as ligaments, In évery dislocation 
these structures are stretched or torn, and after the 
bones are put back in place, the joints should be sup= 
ported and motion restricted for some time in order to 
give these structures a chance to heai.s Injuries to 

Steamer ts are kriowm as sprainSe 

Common Locations and Symptoms = 

1. Shoulder squared off, arm heid out to°’side, ioss of 
carrying angle, axilla filled 

2e FHingers'= 
Phalanx is dislocated to dorsal surface of more 
aap phalanx. ; 

36 DoW = 
Joint fixed in semi-flexed position and displaced 
bones. project vrominently behind, 

4e Jaw ; 

Mouth held wide open and cannot he closed, 

5« ‘Wrist, Hip, Knee and Ankle may also be dislocated. 

Reduction of Vislocations - 

it is always best for dislocations to be reduced by a 

medical officer since fractures and other damage are 

often produced by unsiiiled reduction, an anaesthetic 
such as sodium pentothal or nitrous oxide is often ne= 
cessary for the reiief of pain and muscle spasm, Howe 
ever under certain circumstances, the techriietan may 
have to reduce disiocations himself? and this can be 
done in the simpler cases, 

de Shoulder - ; | 
Take off one shoe and place vyour heel up rear the 
patient's armpit with patient lying down, Then 
apply traction at an angle of 10-15 degrees abe 
diction, After reduction, immobilize either with 
a Velpeau bondage or a double sling, that is, a 
triangular bandage around the neck supnorting the 
forearin, another balding the humerus against the 
ribse This mevnod “of reduction is not “without 
considerable danger. 

2 Lower Jaw ~ | 
Patient in a chair, pal thumbs well and press dom 
and back on molar teeth, lifting up on chin with 
fingers until mandible_snaps back into place. 
Support jaw with 4 tailed or Barton bandage, 
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Elbow = 

Flace knee in bend of elbow, pull arm foreward a~ 
gainst Imee and slowly and forcibly bend forearm 
to right angle, Bendage in this position, 

Fingers = 

Reduce by steady traction in straight line with the 
finger. Do not attempt reduction of second joint 


of the thumb. 
Knee «= 


Flex the thigh and apply traction. 

Wrist, hip and ankle should not be reduced by the 
technician, In dislocated hip, place a pillow or 
support under the injured limb. In some disloca- 
tions, severe pain may require morphine. Cold com- 
presses over the injured joints are helpful. 


XVII. SPRAINS 


le Definition - 
A sprain is a tearing or stretching of the ligaments 
around a joint, 
a Put the affected member at rest. Hlevate. 
be Cold packs will limit effusion and swelling. 
ce After twenty four hours, when swelling has 
subsided, hot compresses will increase the 
ernest and stimulate healing. The strength 
of the joint can then be increased by the use of 
proper adhesive plaster strapping. This will be 
demonstrated to yous 
XVIII. STRAINS . 
1. Definition - 


A strain is an-injury to a muscle or tendon in which 
the fibers are stretched or torn, Pain, stiffness 
and pain on movement are the symptoms. 

The treatment consists of: 

Ge - Heate 


“be Put the injured anahs at reste Adhesive strap= 


ping is useful, 


Cs. Gentle massage to aid the return flow. of blood 


in the: veins. 


ae .Lininents may be of enlais 
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ARTIFICIAL RESPIRATION 


Certain accidents, the most frequent of which are drowning, 
electrical shock and gas poisoning, cause cessation of 
breathing, Other causes include drug poisoning (such as 
morphine or barbiturates) prolonged exposure to cold, blows 
on the head and neck, chest injuries and certain types of 
infection. In all cases, it is important to rule out an 
obstruction of the upper air passages, since in these 

cases artificial respiration is useless. The tomegue 
should be pulled forward since this may fall back into 

the throat particularly if the patient is unconscious. 

If a foreign body is present in the pharynx, larynx or 
trachea, an attempt should be made to remove it. Try a 
sharp blow on the back with the body suspended head dow, 


or Ment ps or suction if available, It may be necessary to 
establish an artificial airway with a rubber tube passed 
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behind the tongue to the larynx, Tracheotomy is a last re- 
sort, and can be performed with a pocket Imife if necessary. 
There are two chief methods of applying artificial respira- 


tions 


A. ‘The Prone-pressure or Schaefer Method. 


1. 
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Lay the patient face dow, one arm extended direct- 
ly overhead, the other bent at the elbow with the 
face tured to one side and resting on the hand or 
forearm, so that the nose and mouth are free for 


. breathing. 


Kneel, straddling the patient's hips, with the lmees 
just below the patients hin bones or, the opening of 
the pants pockets, Place the palms of the hands on 
the smali of the patient's back with the fingers 

over the patient's ribs, the little fingers just 
touching the lowest ribs, the thumbs along side the 
fingers and the tips of the fingers just out of 
Sisht. 

While slowly counting "one", “two' and with the arms 
held straight, swing slowly foreword, so that the 
weight of the bedy is gradually, but, not violently, 
broyght to bear on the patients (60 lbs, of pres- 
sure is usually sufficient). This shovld take 2 

to 3 seconds. 

While counting "thres" swing back to remove the pres- 
SUrC e ‘ 

While counting "four", "five", rest, 

Repeat these operations, so thut 12 to 15 complete 
cycles ame made per minute, In other words the come 
plete cycle of compression and release should take 

& to..§ seconds. 

As soon is artificial respiration has been started, 
and while it is being continued, 2n assistant 

should loosen all tight clothing about the patients 
neck, chest and waist and wrap the pabient with a 
blanket. 

Continue artificial respiratio without interrup- 
tion mtil natural breathine is restored or until 
rigor mortis has set in; do not stop merely because 
the patient appears to be dead, Some persos have 
been revived by artificial respiration after 20 to 
30 minutes of submersion, 

If natural breathing stops after being restored, 
use this method of resuscitation againe 

Keep the patient lying down after breathing is res- 
tored, Stimulants’ such as aromatic spirits of am 
monia, coffee or tea can be given after the patient 
regains consciousness, ; 

In changing operators, the rhythm of respiration 
must not he broken. 
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. Evets Rndieiale Hethod we? “Wane 
This method works entirely by whe fered: of gravity and 


had beén adopted on British warships «as the method of 
choles, It is claimed that in drowiinz the inspiratory 
rscoll is lost, chiefly becuuse of flaccidity of .the 
disphragm, md consequently Schaefer's method ‘nay not 
work, Eis 

Procedures 

1. Lay the victim face dowm on a stretcher and wrap 
well with blankets above.and below, 

2. “rists and ankles are lashed,to the handles, 

3. Hoist the litter to a wooden. saw horse or sling 
“hich acts as a pivot on which the litter can be 
tilted with either er ye or feet downs 

4. The first tilt is’ hea wn and at an anele of 
50° from the nose wiekaks The woight of the abe 
dominal organs pressing on the diaphragm pro= 
ducos full expiration and also forees aortic 
blood through the coronary arteries,.dnd emp= 
ties the stomach and lungs of water. 

5. Full inspiration is produs ed by tilting the 

, fookend down to 50°, *t 

6, ‘Further rocking is done a doZen tines a minute 
through an angle of 46° each way, 

7e The méthcd is safe and cin be done by anyone, 
During any delay in getting a. litter, Schaefer's 
liethod should be used wntid the rocking can be 

started, mF 

8. This method would be valuable in cases compli- 

cated by rib fracture or chest injury where di- 
so compression of tac thorax is contra-indi-# 


catude ear 4! 
UNCONSCIOUSNESS 
Ae Definition = a 


Unconsciousness may be due to. sthiy ‘ennnde and it 
would be impoastiblie to teach the technician how 
to recognize 211 these causes in the short time 
rime pe to this:-course, what we will attempt to 


S teach you a general plan of procedure | to 
8 in the nandLing of ant unconscious patiente 


aa first thing te: do wheh an unconscious person 
is found is to rule out the following conditions 
Since cach requires 4 special treatment. . 
1. Stopping of brexthing, 
Lock for electrical SOntaChs, escaping gas BtCe 
2. Hemorrhages - 
36 Poisoning.: *: 2 
Kxamine the surroundings for empty potties atC, | 
Examine the patient's mouths 
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4e Sunstroke,.. 

5. Head Injury. tte 

look for evidence of a fall. Examine the scalp 
for cuts or bruises, 

| In some cases the cause of meonsciousness will be 
| in doubt and these can be given satisfactory first 
aid treatment by roughly dividing them into the 
three following groups on the basis of easily de- 
| termined symptoms, 

| 1. Red Unconsciousness. 

j Symptoms: Red or flushed face and a strong 
pulse. | Sy fe 

Treatment: Put in a lying position, head 

- Slightly raised and keep the patient 
quiet. Apply cold applications to 
the head, Loosen any tight cloth- 
ing cround the neck. Give no sti- 
nulants and apply just enough heat 
to keep the paticnt warm, Trans- 

| port carefully in a lying position. 
2. White Unconsciousness, . 
Symptoms: Paie face a nd fast weak pulse. 
Other symptoms of shock, 

Treatment: Keep quiet in a lying position with 
the head level or low. Apply ex- 
ternal heat. Use inhalition stimu- 
iants if there is no bleeding and 
no head ingury. Transport very 

| carefully in a lying position. 
3. Bluc Uneesciousness. 

- This group includes the cases requiring arti- 
ficial respiration and the treatment has al- 
ready been discussed under artificial respi- 
ration, : 

Some of the common causes of unconsciousness are 
listed below, 
1. Apoplexy or Stroke - 

This condition is due to the rupture of a dise 

eased blood vessel in the brain, The pressure 

of the blood on the brain causes unconscious= 
ness and in addition some of these. symptoms: 

a. Face usually red, but may be ashen graye 

b. Pulse strong and slow, 

¢. Pupils may be wnequal in size. 

d. One side of body may be limp. Mouth may be 

drawn to one side. 

6. Snoring respiration. 

The treatment is as outlined under red unconscious= 
NeSSe 
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2e Alcoholism - 
it is possible for individuals to die following the 
drinking of large quantities of alcohol, ‘These 
patients show slow noisy breathing, cyanosis, rapid 
feeble pulse, incontinence and sometimes convulsions, 
Treatment: 
a Insert a stomach tube and -wash the stomach with 
warm water of 5% sodium bicarbonate solution, 
be Keep the patient warm with blankets and hot water 
bottles. 
Ce Inhalation of oxygen and carbon dioxide is helpful. 
de Stimulants, 
3. Skull fracture and Concussion, 
Treat these patients as described under red wneoscious= 
ness. in cases due to bullet or shrapnel wound, com= 
pound fractures of the skull will be seen, and in some 
of these, brain tissue may actually bulge from the = 
wound. +hese cases are not necessarily hopeless - 
some make complete recoveries, so the technician would 
do well to treat these cases promptly, applying sulfa~ 
nilamide powder and a sterile dressing to the wound 
and transporting the patient to a hospital promptly. 
Ae “Shock = 
5. Hemorrhage - 
6. Sunstroke - 
7. Heat exhaustion - 
8. Prolonged exposure to cold, 
9. Poisonous arug se 
10, Fainting - This condition is due to a sudden failure 
of the Blood supply to the brain, The patient snould 
be placed in shock position, his clothing loosened and 
an ammonia inhalant used. Cold water sprinkled on the 
face is of help. A patient who begins to feel faint, 
should lie dow or place his head between his knees, 
ll. Epileptic Convulsions < 
These are severe convulsions during which the patient 
falls dowvm, becomes rigid at first and then develops 
twitching and ferking of the limbs and face, There 
may be loss of bladder and bowel control during the 
attack, Following the attack, the patient usually 
passes into a deep sleep, or coma which may last 
several hours. 
Treatment: 
‘During the attack, prevent _ patient from hurting 
himself : and aspecial ly from biting nis tongue, This 
is best done by placing a padded stick between his 
tecth. De not try to restrain the patient. After 
the convulsion, allow the cohientite to sleep. | 
12, Diabetic coma. | 
13. Uremia, 
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POISONS 


The principal point to be remembered in the treatment of 
poisoning is that poisons, when diluted, are not absorbed 
as rapidly as when they are ina concentrated forms, In 
addition te diluting the poison-it should be cleaned out 
of the stomach either by causing vomiting or by putting 
down a stomach tube and washing out the stomach, ‘There 
are two types of poisons for which emetics or stomach tube 
are not used, and these are acid or alkali poisoning, In 
these two types of poisoning there is a danger of rupture 
ing the esophaguse 


The following emetics are useful in most types of poisoning, 
Ae Soap SudSe 
Be Salt water, 


Ce Soda water, . 
De Lukerarm water, ; 


BEB. Milk - espe ci ially for corros it Q -PASONG 


Four to seven glassfuls should be given, preferably luke- 
warm, if vomiting does not occur, the back of the throat 
should be tickled, A veaspoontut of mustard powder in a 
glass of warm water can also be Bs sth to induce vomiting, 
When the stomach has bean weli washed out, the antidove, 
if known can be given, A large poe of tea salts can 
be safely given later o "Bless the poison from the gas- 
tro-intgstinai tract. Following are some of the specific 
measures td employ in certain types of poisoning. 
A. Acids - 

1. Neutralize with an alkali such as magnesia, chalk, 


white wail vlaster, sodium bicarbonate or lime water. 
2 Give.a gemulcent such as milk, olive oil or egg 
white. 
3. Keep the patient warm, Worphine 1/4 grdin for 
pain. 


4. No emeties or stomach tube, 
B, Alkalics - : 
1. Neutralize with a weak acid such as lemon juice 
or vinegar. 
2. Keer the patient warm, 
3. Ho stomach tube or emetic, 
4e Yemulcent such as milk or egg white. 
Ce Barbiturates . 
i.e Pass a stomach tube and wash the stomach, or give 
en emetic, 
2. Give a large dose of epsom salts, 
3. Keep the patient warm, 
4e Stimulants and oxygen if available, 
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Cranide. / CES eee 
1, Pass a stomach tube and wash out with 1, jf solution | 
of hydrogen peroxide. sar 


_2,. Apply artificial respiration if necessary. 


3. Get meditcl assistance immediétely, Thera are- 
specifi¢ antidotes available which must ‘be given 
intravenously, These are sodium nitrite’ and sodiun 
thiosulfate. rea ate 
Todine, 


1. ‘Give a starchy preparation, such as a‘ heaping 


tablespoonsul of cornstarch or flour stirred into 
_& pint of boiling aid the mixture being allowed 
“to cool. a tyke 
2 Wash stomach until the was shings -aré no longer bluo. 
3. Morphine if necessary for pain, 


‘4. Treat shock, Plasma and transfusions if necessary. 


Morphine ~ kan ‘ 
le ‘Wash the stomach with .05% potassium permanganate 
solutiong — ‘ 


2. Inject intravenously 7 1/2 grains of caffeine 
sodio-benzoate. 

3. Inhalations of 10% carbon dioxide and 90% OXVEeN. 

4. Artifieial respiration if necessary. 

Su Epsom 8 att ea : 

6. Treat ety ' 

Carbolic acid ond Lysol. 


ee Paes G stomach tube and wash out the lcteenate with 


olive oil or other edible oils, If no oil] is: a- 
vailable, use tan water or soap suds, . 

2. 5% glucose solution intravenously. $s aoe 

3. 10% carbon dtoxide and ‘90% oxygen or artificial 
Spe tei, if necessary. 

Ae If there is a surface burn wash it off with ‘95% 
aleohol, ‘* 


Phosphorus (in'rat paste or tedtivan de 


l. Pass a stomach tube and wash out the stomach with 


500 cc of 0.5% solution of copper sulfate. 
Be pla at 15 minute intervals, 
3. Give magnesium sulfate as a a qa ounce). 
4. korphine suifate for pain. 
De Eventually give’ a: devulecnt such as seared “milk or 
CEES e : 
Silver Nitrate. 
Le) Mash ont with nee detuktind 


ca 


Stryvchine, Ki 
le. Inject intravenously 7 1/2 grains of sodium amytal,. 
2. «Pass & Stomach tube and wash out the stomach with 


a 0.1%, solution of potass sium permanganate. 
Mercury Bichloride. 
le Give Large quantities of egg hte mixod with milk 
r water, ; 
2 Fass a stomach tube and wash thorotshlys 


3. Saline solution intravenously. 
4. Treat shock, Plasma and transfusions if necessary. 


XXII, GAS GANGRENE AND SERUM PROPEYLAXTS 


A. Gas gangrene is such an important problem in the treat- 
ment of war wounds that some mention should be made of 
| this serious complication, The anaerobic bacteria caus- 
| ing this condition thrive in wet cultivated soil and 
: wounds contaminated with this material are very apt 
to develop this type of infection, but any contaminate 
ed wound can become infected in this way. 


‘Gas ganerene is somewhat more common in the lower ex= 
tremity than the upper. It has a tendency to follow 
; fascial planes and hence frequently involves a num 
ber of muscles of the same group. In advanced cases 
the limb is swollen and crepitant to the touch and 
the skin is moist and discolored, while a thin, foul 
. smelling, bloody discharge with a musty or rotten 
: egg odor exudes from the wound, The patient rca 
acutely ill with rapid, thready ego de Page sunke 
cheeks, but. mentally alerts 


The involved muscles pass through various stages of 
dissolution signified by a gradual change in color 
from brick red through yellow to a greenish black. 
In earlier cases the symptoms are less evident and 
the paticnt may complain of increased pain in the 
wound but show only swelling of the limb with the 
over=lying skin tense-and pale, or discolored, 
X-Ray examination often reveals gas bubbles under 
the skin. 


AS in any infection, prevent ive treatment is of more 
value than treatnent after the infection has cecurred, 
Propliyvlactic treatment in gas gangrone includes proper 
‘treatment of the wound, including debridement, local 
anid oral use of one of thgq. suifa drugs, and the use ie 


« “. of anti-gas gongrene Scrun. in treatment of an es- 
. tablished. case of gag, gangrene the fouLowing measures 
- ~~ have their place, 


“Iv Excision of involved museles, or adequate expo- 
sure of infected tissue, 
2. X-Ray treatment, 
3. Zine peroxide or other oxidizing agents, such as 
hryedtixb gem “yeroride and potassium permanganate in 
the wound, 
4. Sulfathiazole. 


5, “Gas songrene ontitoxin. 
6, Amputation, 


B. 
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Serum Prophylaxis - 

Gas gangrene antitoxin is prepared from the blood of 

horses which have been injected with the toxic products 

of these bacteria. The horses produce in their blood 

stream this protein substance, known as anti=toxin 

which has the power of neutralizing the toxins of the 

bacteria. ‘When a sufficient quantity has been formed, 

the horses are bled and the serum which contains the 

antitoxin, is separated from the horse blood. Gas 

gangrene antitoxin then, is horse serum, Since many 

people will have serious reactions, even death, when 

horse serum is injected under their skin, certain 

precautions are always taken before the injection 

is made, 

le Ask the patient if he is allergic, that is, if 
he has ever had hay fever, asthma, eczema, hives 
or similar conditions. Ask him particularly if 
he is‘allercic to horses, that is, if he sneezes 
or wheezes or breaks out in a rash when he is 
near a horse. These people are especially lia- 
ble to have a fatal reaction from horse serum, 
People who have previously had horse serum may 
also react to a second dose, | 

2. in this test, horse serum is diluted one part in 
ten with normal saline solution. A drop is in- 
jected intra~cutaneously into’ the skin of the fore- 
arm. 4f, in 20 to 30 minutes, a pale irregular 
swelling surrounded by redness, appears, the pa- 
tient is sensitive to horse serum. 

3. Bye Test - 

. Take the same 1 to 10 dilution of horse serum 

and place one drop on the inner side of the lower 
lid. After 20 to 30 minutes compare with the op=- 
posite eye, lf the eye is red, and there is 
swelling and watering, the patient is sensitive to 
horse serum, 


If the patient is negative to the NATE it is pro- 
bably safe to administer the full dose of antitoxin, usu- 
ally 10 to 15,000 wits. If any of the tests are positive, 
the antitoxin must be administered by a medical officer, 

if he considers it essential, and usually in fractional 
doses. ‘whenever horse serum is administered to a patient, 
a Syringe containing 1 cc of 1:1000 adrenalin should be 

at hand for use in case of serum reaction, 


Tetanus - 

Every soldier in the armed forces of the United States, 
now receives immunizing injections of tetanus toxoid. 
Toxoid is a substance prepared by chemically treating 
the poisonous toxin produced by tetanus. bacteria in 
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such a way that its harmful properties are to a great 
extent lost. However, when it is injected into a hu- 
man individual, it is still strong enough to cause 
that person to produce antitoxin. This is known as 
active immmity in contrast to passive immunity as 
used in prophylaxis against gas gangrene, where the 
antitoxin is "borrowed! from a horse, 


In the last war toxoid was not as yet developed and 
as to protect the soldiers from "lock jaw" or tetanus, 
antitoxin was used, as it still is for gas gangrene, 


In this war, every soldier will have a permanent 
immunity to tetanus before he goes into battle and 
at the time he is injured, he will receive an addi- 
tional dose or "booster shot! of 1 cc of tetanus 
toxoid. Please note that tetanus toxoid is not pre- 
pared from horse serum and it is not necessary to 
test a patient before administering ite 


Serum and toxoid prophylaxis are very useful but one 
must not depend on them entirely for protection a- 
gainst gas gangrene and tetanus, The proper care of 
the wound is still the most important factor in pre- 
venting these diseases and the technician has a great 
part in the application of proper first aid treatment 
and swift evacuation of the patient to a surgical 
station where treatment of the wound can be carried 
oute 
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PART ONE 


DEFENSE AGAINST CHEMICAL WARFARE 


The object of training in defense against chemical warfare 


is to prepare the Army of the United States to resist with a mini~ 
mum of casvaities any attack that may be made against it by an 
enemy employing noxious gases or other chemical avents.. 


To deal with chemical warfare casualties, it is necessary 


to possess knowledge of the uses of chemical weapons and an ac= 
curate knowledge of the injuries which may be produced. 


I. 


IT, 


Lil. 


IV. 


Limitation of Apparatus - 

Present day protection against gas is not absolute, varies 
with the tvps of gas used and practical adaptation of pro= 
tective equipment. Protection is high in lun? irritants 
to moderate in skin vesicants, Gas mask is 100% effective 
against lung irritants, whereas, gas mask and protective 
clothing are absolutely necessary for siin vesicants. 


Gas Discipline and Training <- 

Gas attacks will always cause some casualties, so the object 
of gas discipline is to reduce casualties to minimum, Chemi- 
cal warfare depends for greatest success on surprise and em= 
ployment against poorly trained troops. 


Chemical Agents = 
Includes those chemicals and chemical compounds, whether 
gases, liquids or solids, used in chemical warfare. 


Classification of “Warfare Chemicals - 
A. Physical State 
le Gases ~ Chlorine, Phosgene 
2e Liquids - Mustard, Lewisite, Chlerpierin 
3e Solids - Diphenylchlorarsine, Diphenylaminechlorar- 
sine, Yhlorarcetophenone, 
B, Tactical Uses 
1, Direct casualty agents 
ae Phosgene 
be hustard 
e. Ghlorpvicrin 
ds Lewisite 
@. Nitrogen Mustard 
2. Harassing Agents 
a Diphenylchlorarsine 
be Chlorucetephenone 
3, Screening agents 
&- Phosphorus 


” 


b, omoke Mixtures 
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Incendiary Agents 
a, Phosphorus 
be Thermit 


Physiological Effects 


2e 
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Lung Irritants 
a Phosgene 

b, Chlorine 

¢, Chlorpicrin 


Sternutators 


a. Diphenylaminechlorarsine (Adamsite) 
b, Diphenylchlorarsine 


Lacrimators 

a. Brombenzylcyanide 

b. Chloracetophenone 

c. Chloracetophenone Solution 


Vesicants 

a. Mustard 

b. lewisite 

ce Nitrogen mustards 


Nervous System Poisons 
a Hydrocyanic acid 


Asphyxtating or suffocating 
a Carbon Monoxide 


Incendiaries (Refer to Chart) 
ae Phosphorus 
b. Thermit 


Persistency 


e 


26 


Persistent chemical « one which will maintain an ef- 
fective vapor concentration in the air at point of 


-release for more than 10 minutes, 


a. Mustard 
b, Lewisite 


» 


Non=persistent chemical =~ effectiveness less than 10 
minutes, 

a, Chlorine 

b,. Phosgene 


Ve Tactical Uses. 

Disable personnel, reduce its fighting efficiency, create 
panic, reduce morale. 

Interdict area to occupation or passage of troopS. 

Damage or destroy materiel, Ppa aves food, roads, e= 
quipment, delays repairs, 

Smoke to screen and blind, 
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YI, Method of Employment 
A, Artillery 
1. Shells = 75 mm = 155 mm. ~ 105 m 
Be Airplane 
-l. “Bombs 
2. Sprays 
Ce Liquids and bombs placed in position. 
De Light mortar projectiles and projector bombs. 
Ee Gas candles and cylinders, 
F, Hand and rifle grenades, 


’ 
VII. Protection Against Chemical Agents 
A. Gas Mask, 

1. Individual protection against chemicals which attack 
the lunges and eyes, nose and throat, no protection 
against rest cf body, ‘Will not protect against 
CARBON MONOXIDE, AMMONTA GAS, so a special canister 
is necessary against these, 

‘ Be Protective Clothing. 

i. Covers body, gloves for hands and boots for feet, 
used by soldiers working in gassed area and hand- 
ling gassed patients; can only be worn for limited 
periods, 

2. impregnated clothing = includes - wmderwear, socks 
shirt, trousers, hood, gloves, and shoes. 

3 ei Daphne hood = to cover clothing = sae ani to 
shoe tops from head, 

C. Collective Protection, 
1, Gas proof shelters, bomb shelters, room in cellar, 
or room in building; 20 square feet ver person, with 
9° foot cciling, will allow one nerson to stay in 
room so constructed for 10 hours. 
2. Alarm devices - whistles, sirens, bells, etc. 
3. Chemicals for destroying chemical agents. (Decon- 
tamination). 
a. Earth = earth, sand, ashes $, sawdust; layer 3 
inches thick = doesn't destroy arent — forms 
a seal = more effective if wetted down by water. 
| be Water - effective against tewisite, but reaction 
| product, a non-volatile solid which is toxic and 
causes blisters on skin, Water is not effective 
against mustard = too slow, ff good drainage 
present, mustard may be washed down. 
ce. Chloride of Lime or bleaching powder mixed with 
water on earth, destroys vesicants containing 
arsenic produce poisonous product, \ 
GQ. Aeration and weathering — natural OIA S ACE 
ordinarily are tod slow, 
Incineration (burning) = practical method, but 
care must be taken to prevent vapor or smoke com- 
ing in contact with non=protected persons, 


® 
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VIII. 


IX, 


X. 


f, Solvents - gasoline, kerosene, alcohol, carbon 
tetrachloride; used *b0 remove excess vesSicants = 


do not destroy chemical agents, but dissolve Lt 
so it is moré easily removed. 
ge WNon-corresive decontaminating agent. 
4e Mobile bathing units, 
5. Protective covers for materiel, 
6.. Protective ointments. | 
a. To apply to exposed surface of body. 
b. To apply to shoes, clothing, etc. 
c. To drop in eye - NM 1 eye solution. 


s 


Procedure during a gas attack. 
A. When a gas attack is in progress. 
1, Alarm given, mask adjusted, doors of gas shelter 
closed, fires put out, materiel protected, 
Qe ‘Casualties removed and given First Aid. 


Prevention of Gas Casudlties, 
A. Chemical agents are heavier tHan air, - therefore, settle 
* ‘din shell holes, depressions in the earth, in dugouts, 
trencnes, so most important measure to prevent casual- 
ties is to seek high ground and open spaces, free from 
Base it 
In moving out of a gas cloud it is best ‘to proceed cross 
wind. If gas cloud envelopes a dwelling, close all doors 
and windows tightly, put cut fires, plug all chimneys and 
Paxe) = upper floor. (Third floor or above will be fairly 
safe ; 


Gas mask prevents gas effects on eyes, face and lungs 


and should be adjusted at first odor of gas and not 
removed until or ercds 


If no gas mask available, improvise one =- breathe through 
handkerchief saturated with a solution of. baking soda, 
soap suds or urine; clean cloth, or cotton will serve if 
no handkerchief is available, as all gases except carbon 
monoxide and ammonia gas, are acid in reaction, 

Be Natural conditions favoring use of chemical agents = 
Such as = velocity of wind, dew, early morning hours 
or varly night, no rain, 

Six Basic Principles for Identification of Vhemical Agents 

by odor, ‘ 

A. Do not inhale deeply. . Onda the nose can smell, Sniff. 

B. Sniff only once. Repeated smelling dulls the senses of 

“ove Smells Me hs die ee : yea 

Ce. First small, then think. The memory of odors cun be 
trained by practs Ge,” eae 


Every perception of odor must be named, Learn odors by 
memory of things smelled, rather than by the name of 
something else. A thing is odorless only when no per= 
ception of odor is obtained, 

After each test, breathe out strongly through the nose 
several times. Do not smell a new sample until the old 
perception of odor has vanished, 

Do not smoke when sniffing for gas, 


Als Evacuation of Gas Casualties, general principles, 


A. 
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At Aid Stations. 

1. Examine mask and if gas abounds, retain it on patient. 
Remove equipment and Loosen clothing. Remove cloth- , 
ing if it is contaminated with mustard gas, and’ wrap 
in clean blanket. If affected with mustard gas, 
wash eyes with soda bicarbonate solution (2%). Apply 
dressing te wounds, 

2a ia Seq stad patient avoids wmnecessary movements if re 

- suffering from a lung irritant. Keep him warm and 
quiet. Incovrage vomiting by giving tepid salt wa- 
ter, if safe to remove mask, 

3- inspect emergency medical tag and make proper nota= 
tion thereon. 

4e Expedite evacuation to collecting station. 

At Collecting Stations, 

le Change clothing and thoroughly bathe mustard cases 
if possible. 

2. Wash eyes of. mustard cases. 

3e Completely demustardize whenever time and facilities 
permite 

4e Adjust dressings. 

5. Give special treatments as indicated including ad~ 
ministration of oxygen, and bleeding in lung cases, Pipa) 

6, Prepare natient for evacuation, 

At special degassing stations, 

1, Administer neutralizing chemicals and de-gas cloth- 
ing by group method, 

At Hospital Stations. 

Le-. Sort. 

2. Classify. 

3e . Segregatc. 

4. ‘Bathe,y 

5. Retain critical cases for observation. 

6. Demustardize if not previously and thoroughly done, 

7- Bleed and administer oxygen as indicated, 


8... hen fit for transportation, evacuate to rears 


Geo 


See res ene eterna cee me 


TYPE OF INCENDIARY 
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‘Small "Electron" 1 kilogram | Cylinder of combustible magnesium 1 Spray (not a stream) 

bombs (2.2 pounds) | alloy containing thermit mixture to of water, Cover with 
Ignite the magnesium alloy, May ! sand, Remove with long 

contain an explosive chafge.s i handled shovel to a 


metel container with 
layer of sand tn botton 


” 
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2-25 kilogram | Same as above, All large incendiary Same general methods 2s 
{4.5 to 55 pounds) bombs will contain some explosive. | above but experienced 

| fire fighters are tes — 
i 


Niedium and large 
"Electron" bombs, 


quired to handle the 
largest bombs of this © 


| 
| | type. 


15 “kilograms (33 | Noneinflamaable Cese containing mix= Burning thermit cannot. 


me Biagrentmee en o 
Thermit 
pounds ture of iron oxide and aluminum be extinguished, Molte 
50 k}logram (192 (thermit) ignited by « “first fire iron produced may be 
pounds) charge that js Ignited either by cooled to redu€e sprea 
| jmpact or fuse, May contain an of fire. . 
| explosive charge, 


White phosphorus 30 “pound nd (may | be “—] White phosphorus with an explosive Water will extinguish 
bombs, any size) charge to ignite end seatter the burning phosphorus. 
phosphorus upon fmpact, Copper sulfate solutio 
if available, is even 


all fragments to a safe 
place and burn, Avoid 

handling the fragments 
with bare hands, 


| 
more effective, Remove 
| 


12 kilogram (26,5 Separate incendiary units of phos= The burning magnesium 
pounds) phorys and magnesium alloy which units can be handled i 
scatter upon impact and ignition, the same manner as the 
electron bombs, Burning 
phosphorus can be ex= 
tinguished with water 


and then should be re= 
moved to @ safe place 
while wet. 


Multiple Effect Bomb 


| 

eh hneenst Renee 
[ 
| 


Large drums, | Fuel ofl or solidified gasoline. Smother with sand, 
May contain other combustible sub« 

stances, Seatiered and ignited by a 

black powder burster charge upon 

impact, 


O11 bombs. 


"Incendiary leaves" | Approximately 4 x 4] Moist squares of cardboard or nitros Immerse in water or 
inch squares, cellulose coated with phosphorus copper sulfate solutic 
which ignite as they become dry, Burn in some safe plac 


Be sure that all are 
collected as one un- 
recovered squafte may 
cause a serious fire. © 
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Name and symbol 


Odor 


Color ond state 
in field 


Effects on body 


ersis 
round 


teney in open 


ction on food 


etion on metal 


o7 used 


rotection needed 


Rss, eid ipaataent. | 


Phosgene (oc) 


hay 


First white, then 
changing to color 
less gas. 


A 0 ene = ee ae ap ee ee nee 


Choking, coughing, 
hurried breathing, 
pains in chest due 
to injury of lower 
lungs. 4 few 

breaths in average 


= mee | ce eet 


produce a casualty. 
Effects progress 
slowly. 


S Foe 0 
summer: 
minutes 


minutes in 
edout 20 
in winter 


Gettaatnete 

some c..ses 
removed by 
and ventile 
taste remeins 


Metal dry, none: 
wet, vigorous 
corrosion 


| Fo 
| In cylinders, pro- 
| jectcrs, medium 

| artillery mortats, 
| or viation bombs 
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Ges mask 


a eC 


uolties. 


Green cern, new cut 


casualty effect 


field céncentration |! 
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ae emeey epee stergen's cen 


| 


Chlorine (CL) 


Pungent 


Greenish yellow gas 


Coughing, smarting 
of eves,discomfort 
in chest followed by! 
nause 
A Redline exno sure 
to average concen~ 
tration produces a* 
essuelty. 


fhbout 5 minutes 


About the seme as 
phesgene, 


Same as for phosgene 


For casualty effect. 
In cylinders cr pro= 
jectors as substi- 
tute for phosgene 
or mixed with phos-— 
gene, 


Gas mask 


=m 


2 and vomiting. | 


chlorpicrin 


Swbetdshs fly paper 


Oily liquid change 
ing slowly in open 
to colorless 208s 17 


Watering and i ied” 
tation of eyes, 
coughing, nausea, 
vomiting lunge irri- 
| tation. Approxi- — 
mately 1/4 as toxic 
as phosgene. 


2 hours in SUINMET 5 
about 12 hours in 
; winter, 


ibout the same as 
phosgene, 


For harassing and 
casualty effect, 
In shell, bombs or 
spray, as substi- 
tute for or mixed 
with other agents. 


Ges mask 


Ramove victim from gassed atmospheres; place at absolute rest 
lying down; do not allow to walk: keep warm with blankets, — 
hot water bettle; cive hot coffee or ten += no alcoholic stime 
ulents; oxygen required in severe cases: evacuate, irtificial — 
sa pa is not to be performed on lung irritant gas 


Name & Symbol 


Odor 


Color & State 


in Field, 


“Effects on Body 


‘Persistency in 
Open Ground 


Action on Food 


How Used 


Protection 
Needed 


aa) 


CHARACTERISTICS OF PRINCIPAL CHMCTCAL AGENTS — 


Action on iM etal | 


os sasepeaiia deena ea eidiiniepeabecatepine saeeereah laeaparmamadmommetaemiateaas tenance 
: Vesicants 
peclmeme ete 
” . . t . ¢ 
Mustard Gas (HS) Nitrogen hustards | lewisite (MI) 


isarlic or horseradishj Indistinct-fishy or j Geraniums, then 


soapy - Detected by | biting 

'Vesicant detectors, | 

| crayon, paint, paper ,| 

bes, 
Dark brown liquid, | Liquid to low melting Dark Mrown Liquid, 
chaneing slowly to {| solids, colorless to} changing slowly to 
colorless gas. pale vellow, colorless FAS es 


Blisters skin, Symp- i YVesicants, necrotiz=- ; Skin shows slight 
toms delayed 2 to 4 ! ing irritants to all} irritation in 15 
hours. If TEOMA j exposed tissues, Des4 minutes followed 
eyes burn and int am troys ieukocytes of j by rrayish disco 
Skin in contact with | the blood, lymphatic, loration and blist= 
pas or liquid, disco tissue, blood form- | ers in 30 minutes 
lors, followed by | ing organs and cer= | to 1 hour, sisten- 
blisters and soreS. | tain areas of central ic poisoning, vom- 
le 


If breathed, hoarse | nervous system. Mild! iting, If breathed 
cough dave love nains | exposure will proba- 
in chest, zeneral ind bly not cause notics 
flammation of lungs. | ble systemic effects, 


| 

| 
: 

| 


powerful lung ir= 
ritant, effects 
denen in 1/2 
nour, IT unprotect= 
ed, eves are irri= 
Sabad mediately, 


i ‘Summer; 24 hours 


Summer; 3 to 4 days ! Most volatate per-= 


Winter; several weeks| sist less than 2 Winter; several 
; hours. weeks, 
} { | 
 Rendied unfit for {| Renders unfit for ti Poisons; food can 
| USC. US2¢ not be purified. 
: 
Very slight. | Probably same as Yery slight. 
! mustard. ' 
For casualty effect | Casualty agent, seein Simoes y as mustard 
or to deny ground. | as nusterd, ZaSe 
! 


i 
i tar shell, airplane | 
bombs or spray, and j 
other lend mines, | 
| as mask and protec- 

: 

: 

i 

} 

! 


Gas mask and protec=| Service gas mask, G 
tive clothing. 


tive clothing, furs ctive and ine 
t 


! 
| 
{ 
in artillery or more 
! 
! 
i ricuble clothing. 


=BQ~ 


Protection 


' First Aid 
_ Treatment 


Name é& Symbol 


oa) 
" Needed, (con't) 


Mustard Gas (HS) 


erove fron gassed 
areas remove conta= 
inated clothing, If 
nly vortions of 
lothes splashed by 
Miauid, cut these 
way, if face expos 
2d to gas, wash eyes 
and rinse nose and 
throat with saturated 
oric acid, weak bak 
re soda or common 
alt soluticn, If 
as breathed, treat 
S ling irritant cas 
First aid 
ust he prompt, Vapo 
hurns lessened or 
reventec br immedi- 
ate hot bathscleans= 
ing with kerosene or 
yasOline before 
oap desirable, Area 
et with licuid muse 
ard should be iimme- 
lately and repeat= 
dly swabbed with 
erosene, gasoline, 
y oil, alcohol, 
arbon tetrachloride 
(oyrene) or vealc so- 


ime and water, using 
resh cloth each 
ime, after this 

nse liot water and 
Soap, All cloths 
sed should be burn= 
d. Evacuate all 
casualties, 


using 


ution chloride of nose drops item 


eteneenmenendiiaentetened 


Nitrogen Mustards Lewisite (LIT) 


Rubber loves and rubs 

rized fabrics are | 
penetrated with great 
r rapidity than with | 
nastard, " 

Gas mask and remove | 
from gassed area in-= 
mediately, Liquid’ 
splashed clothing 
should he renoved, 
Byes = washed with 
water repeatedly for 
rive minutes, 

Skin ~ Me4 ointment 
applied to s’tin as 
for vesicant agents 
This ointment merely 
dilutes this vesi# .- 
cant, does not dese= 
trov. 

Wash - with soap and 
water, If redness 

of the skin has ape 
peared, do not use 
ointment 
with soap and water, 
If necessary to 
drain blisters, 
drain under strict 
aseptic tecimique, | 
T vapor contamina= | 
tion of the skin, 
eye, or respiratory 
tract, it is too 
late for effective 
prophylaxis, Eve 


he taite Ula ; 
Yuu Wasi: 


number 4 may be used 
for relief of eve 

or nasal pain, Itch 
ing of the skin may 
be allaved by use o 
pontocaine ointment, 
item number §, 


#9000 


First aid must be 
almost immediate, 
Treatment similar hae 
to that for mustard, 
Greatest danger is 
absorption of are 
senic, First ape 

ply 5% solution 

aqueous sodium hy= 
droxide (caustic 

soda). Following 

this, or if sodium 
hydroxide not avail= 
able, cleanse vapor... + 
burns with soap and 
water, cover thick= 

ly with ferric hy- A 
drate paste and 
gauzee In case of 
liquid burn after 
applying sodium 
Hydroxide, swab with 
oil as for mustard 
then dress with 
paste as above, 
Evacuate all casval- 
ties, 


ye 
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Adamsite (DM) | ctorecetenhenone Tear Gas Solution 


Name and symbol 
Odor 


Color and state in 
field 


Effects on body 


Persistency in open 
ground 


_ Action on food 


- Action on metal 7 


 How-used » 


| Protection needed 


First aid treatment 


ns 


Trritants 


Not definite;slight- 
ly like coal smoke 


Yellow smoke cloud}; 
becomes invisible 
before chemical is 
dissipated 


Immediate sneezing, 
follewed by head 
ache, nausea, vomite 
ing, temporary 
physical debility. 


About 5 minutes, 


Poisons 


For harassing. 


{ 
Tarnishes slightly | 
In candles. 


Gas mask with 
good ‘filter 


Place at rest,loo- 
sen clothing; bathe 
nose and throet 
with salt water or 
beking soda solu- 
tion,and exposed 
body surface with 
soap and water;keep | 
away from heat. 


- Breathing from | 


bottle containing 

chloride of lime is 
helpfulsdo not eva | 
cuate mild cases. | 


- 


(CN) 


Like apple bloss- 
oms. 


Bluish gray smoke 


| from burning 


powder 


Piercing irri- 
tation of eyes 
to produce tears 


About 5 minutes 


Gives disagree- 
able odor 


Tarnishes steel 
slightly 


For harassing. 
In grenades. 


| Gas mask with 
rood filter 


winds 


(crs) 


Like fly paper 


Colorless liquid, 
changing to 
colorless gas. 


Piercing irri- 
tation of eyes, 
tears, followed 
by nausea, vomite 
ing. 


‘Summer: 1 hour 


Winter: 6 hours 


Centaminates. In 
some cases food 
made potable by 
heating and 
ventilation, 


Tarnishes steel 
slightly. 


For harassing. 

In artillery and 
mortar shells; 
airplane bombs or © 
spray. : 


Gas mask. 


| Have men leave’ gassed area and face 
if this is not sufficient, 


bathe eves with weak solution of 
boric acid or bicarbonate of soda 


(beking soda), do not rub eyes. 


not evacuate, 


ath 


Do 


fects on body 


rsistency in open 
round 
tion on food 


tion on metal 


used 


ection needed 


est aid treatment 


Ne SY reer ee " 
: ares sh 
ie Sate ae «Sea ‘Gee 


tJ Seree ing 
Thite Phosphorus. 
my 


: 
| 


Phosphorus matches 


Selid which changes 
to flame and white — 
smoke on contact with! 
oir. 


Smoxe, nones parti- 
cles preduce severe 
heat burns which heal 
very slowly 


etmoaah ieamntndnit omni: natrceaee pee ee eI 
om 


: 
| 
| 


Smoke drifts with 
wind; solid particles 
give off smoke until 
consumed, ebout 1 or 
2 minutes after sheil 
bursts. 


oo ne mean see = 


Oe Ont ee ae eee en meme 


Smoke gives dis- 
agreeable odor, 


2 
fe) 
3 
@ 


For screening, incen- 
diary or casualty 
effect.In artillery & 
mortar shell, air- 
plane bombs 


| For smoke, none, for 
| burning particles 
none provided 


Stop burning by im- 
mersion of affected 
part in water, or use 
wet cloths or mud; | 
then pick cut phos- 
phorus particles Soe a 
treat | 


nr 


“92- 


ia Co 


Tres “4 fet Tae 


a iat fs 


HO Mixture (MC) 


hott 


Sulfur Trioxide 
Solution (FS) ~~ 


Acrid, suffocating Lerid or Acid 


‘Solid, vroducing 
ahite. smoke in 
Sabre? 


‘) None” 


Drifts with wind. 


| Smcke remains at 
point of release — 


during burning 
time of munition. 


jLiquid changing 


to white smoke 
on contact with 
air, 


Smoke, mild 


orickling of 


skin, non 
iajurious. 


Drifts with wind, 
Persists only 
weile container 
is discharging. 


Gives disagreeable|Liquid rendered 


odor. 


None, if drv 


In smoke pots, 


candies or 
grenades, 


None 


None required 


unfit to use; 
smokes gives 
disagreeeble odor 


Vieorous 
corrosion in pre- 
sence of mois- 
ture. Liquid 


{droplets damage 


paint work. 


Sereening. In 
airplane spray. 
Used in ertillery 
and mortar shell 
and cylinders for 
simulation of gas 
in training 


Generally none. 


None required un- 
less splashes 
with liquid.Men 
handling sub- 
stances should 
wear masks and 
gloves.If cloth- 
ing splashes, re~+ 


move aynenoatd 


Sereening Smokes (Con't 


bt Phosphorus HO Mixture (HC) 
wp 


As ordinary heat 
burns, If copper 
sulfate solution 
available, its appli- 
cation will stop 

.| burning by coating 
the particles with 
copper so they can 
be picked out of - 
flesh, Evacuate 
severe cases. 


Sulphur Trioxide 
Solution (FS) 


off with dry cloth, 
then water applied, 
“hen smoke is | 
laid by airplanes 
in training, per- 
sonnel and equip- 
ment should be at 
least 300 yards 
away from line of 
flight, 


i 


TRAINING 


SHOWING PASSAGE OF INHALED AND 
EXHALED AIR 7 


Air Defleeted Against Eyepiece 
before Inhalation ~~~ 


~ 


Facepiece -- 


; \ 
NOTE: 
TRAINING TYPE 
CANISTER AFFORDS SAME 
TYPE PROTECTION AS 
THE SERVICE TYPE 
CANISTER 


“aw 
Air Enters Here --" 


a a | gee le Sa ee _ \ , 
| 
la ; 
ee | CHEMICAL WAR FAR BAG ae NTS 
GON NH Die Ea: eee Sees 008 OR AN AIR 
et ee sth topes or “Saree oe 
| 
| VESICANTSs HS Persistent Garlic = Horseradish 
ustard fas Not Persistent Geraniuns © Biting 
Lewisite ED Persistent Biting » Stinging 
Ethyl dichlorarsin a 


: 


LUNG IRRITANTS: 


Phossene a CG Non«Persistent New cut hay @ corn 
Chiorine CL Non=Persistent Pungent 
Chhorpicrin PS Persistent | Flypaper © sweetish 
LACRIMATORSs | : 
Chloracetophenone CN Non-Persistent Locus blossoms 
Tear Gas Solution CNS Non-Persistent Flypaper 

: } 
IRRITANT, SHOKES " } 

Coal smoke 

Sneeze Gas 


DA Non-Persistent } Indefinite odor 


SCREENING SMOKES, 


ite Phosphorus 


WP MonePersistent Phosphorus matches 


Sulphur Trioxide Solution FS “on-Persistent hcid odor 
Hexachlorethane HC Non-Fersistent Suffocating when very 
INCENDIARY: 7 

Thermft TH Non=Persistent No definite odor 


| 
‘ 
i 
{ 
\ 
| 
i 
| 
{ ‘ 
" : | 
Ademsiie H DN NonuPersistent 
| | 
| | 
! 
| ae dense 
| | 
q 
H 
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ii DEFLECTED AGAINST G Tox : 
EYE FIECE SEFORE INHALATION 9} =} ue 


DEFLES TOR cececneencnnerensereeene 


_ FACEP IEGE 


ee ene mee 


~ 


RAR CRPELLEO HERE nena neng 


pen Ler wT 


EERSTE RDS GEE On Me a oa 


Fal 
Pe ieee 
ie 
See ren 
2 
‘ 


‘ a z/ te) 
- 


Ae een tee sew emen me 


AIR PASSAGE ea RE, es 
Oa, OT Si “” ne 


dae tl MECHANICAL FALTER 


GAMER, os 
ashialinaeneinatnetement icant | 


CHARCOAL AND 


i 
OD DA Gd i HE ens taemacetipcaitien tities a Seem ema -e n: teenem sneee 
| 


rh SIR ENTERS HERE 
‘ ‘ Mage coe 3 


Le | UNITED STATES SERVICE GAS i7ASK 

B STOPPER ee inlaw ged ae Boe INNER TUGE NOZZLE 
fe, LeU \ 3 neue 

vee CHEMICAL CONTAINER 
a 1 AnH VE bas 

“Sen {eae tntnee oon soe me mete te ey re TAPE Racy | j 

; a ~a dh CHEMICAL FILLING 


them me 


r REZ SS RE 


Boy 2 dl | 
CHEMICAL CONTAINER 


BODY 


INNER TUSE 


a FAa J re 
are weer neces 
tn eis latins sonia cede cues 
“a 


INNER Oe Ny 
TUBE BAG w=. -g)-b eke oi 
Nf eid 
Niu cent; #) 
ee AY CHEMICAL CONTAINER 
i x SOTTOM 
t 
Vaecemee th SPREAD cee on 
in Cah asec NRT OY Wilcecncennns path ess ae usr 
tA PAE F es ee 


i EG, eUBpa RUA GOON Rae Ree EP 


GAS HASK CANISTER 


- 95 = 


, ee 
oe ET tees ea tas = 


RIFLED, MUZZLE LOADING 


. 


DESIGNED FOR HIGH ANGLE 


FIRE, RANGE’ FROM 600 TO~ 


2,400 YDS. 


4 

j 

1h tA, | 

Wd ! 

| i 
iif | : 
EL “SAFETY PIN BINS —--——- 
i 


5 RETAINER - 
“STRIKER HEAD 


SHEAR MIRE 


FUZE 80DY 


PRIMER DETONATOR 


/ 
, 


PROPELLING CHARGE 


CARTRIDGE 
ETONATOR - 
fi DETONATO * CARTRIDGE CONTAINER | 
/ A fy ADAPTER \ \ 
C H 
x id / purster TUSE HELL ot sie \\ 
SLIDER ~~ wa “ibd, BURSTER TUBE PRESSURE PLATE \. \ 


| 


STRIKER / // 


4 
\\ aa t4 wf 
Me ee 


/ 


(f/ / J SHELL CASING 


VANE belentrs Rae 
22422 sent et. 


cara yee tee LITER, emit 


tre, ‘ 4 
ROTATING DISC al \ 


i \ 
oo oe a 


AL 


STRIKER POINT ~~ 


SHELL WEIGHS APPROXIMATELY 
25 POUNDS: CARRIES AN AVERAGE 
OF ABOUT & POUNDS OF CHEMICAL 


—| 


Blankei 
Rolled 


Frames not closer 
than 4 feet at top 

for Medical Station 
8 feet 


Stocge of door 
frame 3 on | 


Blanket when roiled up may , : 
be kept in place by string 

and loop attached to a 

hook or by a shelf- See 


os 


Blanket unroftled 
-¥eights 


Blanket rolted 


N 

Ef xX 
YAS Blanket exact 

r 2 width of en- 

trance frame. 


See that alf 
joints are 
closed and that 
there are no 
openings.- 


rotective Cover, 


<i ai 2 


~ 


Blanket Overlap 
frame in 
case of 
Projecting 
Entrance 


top of frame 


wyth a strip of i . 
wood ; 
: ‘ 

Weights —< -- 7° ° 

2 

Laths on insid 8 ee 
of blanket to be ———— 

2U shorter than jo A 

width of frame 

openings ca i 


~o7- 


iff 
sve 
© Ae Siac 


ee 


OS. SP OROPELLART CHARGE 
a TER CONTAINER 
EXPLODED ELECT. ICALLY 


LIVES PROJECTOR (SEMleSURFACE SET UP) 
LIVENS PROVCTOR 
THIS 1S A WEAPON OF LIMITED RANSE AND MOBILITY SUT 


7 LEAD TIRE 
Soa | 


OF 


HIGH EFFICIENCY, ITS RANGE 18 1,450 YAROS- THE RANGE 
tS CONTROLLED BY THE PROPELLING CHARGE SED, IT 1S INe 


THESE Tivo 
125 H 


i 
Vv 


SMOKE ON TARGETS, 
| 


\ 


at 7 a i HY ‘ ; 
ad : r 4 ry yt «ft AG ay es 7” 
eran, Ber Aas d¢ se, | 


~ 


fF: a “ eed 
t if CHEMICAL 
eeneemetercsion cme hee prereset: ae Memeo: mee nape peg eee 


~ 
x 


a 
SS eee 
it had walt calories 


EE 


HANDLE 


SHEAR WIRE ** 
, STH IKER ** 


th SAFETY FIN** 
NAP PRIMER A 
SHEAR IRE PISTOL & 
Yon. ADAPTER ** 
CASING FOR BURSTER- 


* += FUSE CASING®* 
“TIME FUSE * 


nau DETONAT OR * 


“—"t--» CASING PLUG 


He SORK STOPPER** 
w {i Ys ae Racist et PLUG 


FILLING TUBE 


is aS rE LL ING PLUG 


*FUZE Wl CONSISTS OF PRIWER, TIME FUSE 


AND DETONAT OK 


**BURSTER TUBE NJ 


OFFENSIVE FIRE IS 
FOUR TIMES AS EF= 

| FECTIVE AS DEFE Ne 
SIVE FIRE 


STALLED AND FIRED WITH AN ELEVATION OF 45°, 
AE ae Gn ie -- 8h HL Sa. 18 19 20 
tat | AAT 
| | ie i fi eee 
ie wi ! i 
tyre : 
i GENERALLY TIRED IM GROUPS OF 20 if 
aH PROJECTORS CONNECTED IN SERIES i] 
ale fai 
H ook Ny alti 
C7; PROPELLING CHARGE | eo | 
; ELL LT TT Th aT ! 
LEAD WIRES Ls 
ry 
EXPLODER BOX aif 
OR BLASTING ht 
MACHINE, ; 
METHOD OF !IRING PROJECTORS 
OS - bo RNS AEE alto ii Mk ERNE Nae INR 
Pe ges tit es : ae Pon tel ote Pe alike 
'g ‘s z a aia be’ | i j : hy, os 
ca ¢s eh os <3) Joos 6 ste ete Da Nee ge 
tea OT “ Aa | aan, aye | * son, het 
ii! THESE TROOPS NAKE 
lag nits | | 34 HITS 3% HITS 
| 
| 


OPS MAKE 
{TS 


bi > ese 
ii a yy A 


: 
| 

| 

| % s y] 
| Lt a 
| 

i 


ot yee 


MORTARS 


CN ee, 


| 


LINE OF DEPARTURE | 


Ais Tse gat y: 


TO HIT A TARGET KITH A RIFLE ONE MUST 
NOT ONLY SEE 17. BUT ACCURATELY AlM AT 
{T, FOG, HAZE ANE LARLY DAWN HAVE LONG 
BEEN USED FON CONCEALIIENT, SUPRISE AND 


TO REDUCE CASUALTIES IN AN ATTACK, SMOKE 


GIVES THE SAME EFFECT AS FOG SUT GAN BE 
CONTROLLED AS TO THE AND PLACE, SMOKE 
IS USUALLY FIED BY ARTILLERY OR CHEHICAL 
TROOPS, “HITE PHOSPHOR: (P) PRODUCES 
THE SEST SHOKE AND IN ADDITION WILL CAUSE 
GRASS AND OODS FINES AND IF A PIECE OF 
THE BURNING PARTICLE STRIKES THE BODY, 


IT SILL CAUSE A SEVEKE BURN, 


PART TWO 
MEDICAL ASPECTS AND FIRST AID TREATMENT OF GaS CASUALTIES 
I. LUNG IRRITANTS 


1. Phosgene (C.G.) 

a. Symptoms and Effects, 
Delayed usually two hours, vary with concentration. 
Usually irritation of nose and throat with coughing, 
difficult breathing, pains in chest, later pulmonary 
edema. 

be First Aid Treatment. 
Remove the patient from gas atmosphere, if possible, 
Never remove gas mask until ‘patient is removed from 
gas area. All patients gassed or suspected of being 
gassed with lune irritants should never be allowed 
to walk, ; 
Danger period = first 48 hours, 
Loosen clothing, treat for shock, absolute rest and 
warmth, hot drinks (coffee, tea, cocoa, etc., no 
alcoholic drinks.) In blue cases - bleed - give 
oxyren. 
In gray cases = don't bleed = give oxygen and heart 
stimulants, No artificial respiration, 
Evacuate in prone position, 

2. Chlorpicrin (P.S.) 

a Symptoms and lffects. 
Similar to Phosgene but more irritant and lLacrimating, 
fore apt to produce nausea andi vomiting, Pulmonary 
edema may follow. 
Less toxic than Phosgene, 

be First “id Treatments 
Same as for Phosgene = in aidition, wash splashes on 
skin with sodium carbonate or alcoholic sodium sulfite 
solution, 

3. Chlorine (CL) | 
a Symptoms and Effects, | 
Similar to Phosgene but more irritant to the upper 

respiratory tract and less toxic, 

Coughing more pronounced than with Phosgene or Chlor~ 

pierin. | | 

Pulmonary edema may follon. | 
be First Aid Treatment, | 

Same as for Phosgene, | 3 | 

4e Nitric Acid Vapors, | 

a.’ Symptoms and Effects, 

Similar to Phosgene, Irritation to nose, throat and 

lungs, later pulmonary edema. 
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b, First Aid Treatment, 
Same as for Phosgene, 
5s Ammonia, 
a. Symptoms and Effects, 
Prompt, marked irritation of eyes, nose, throat and 
lungs; effective concentration may cause temporary 
reflex stoppage of respiration. Bronchitis, laryn- 
gitis and pneumonia may follow, 
b. First Aid Treatment, 
Artificial respiration, inhalation of weak (acetic 
acid) vapor, 
NOTE: Service gas mask canister does not protect against 
amaonias special canister is necessary, 


II, VESICANTS. 


le Mustard (H.S,) 
a, Symptoms and Effects, 

May be delayed = average tine of development va 

Gyaptons is oli four to eicht hours, 

(1) Hyes = The eyes are very liable to injury, - 

whether from liquid or vapor, Though there may 

be some delay in appearance of signs, such delay 

is less than in other areas of the body, A few 

hours after exposure, inflammation (conjunctivi- 

tis) sets in with smarting y watering and rapidly 

gets worse, and there is much pain, especially 

on exposure to light (photophobia), with discharges 

coming from between the swollen lids, Actual 

destruction of the eye and consequent blindness 

is rare, but there may be some impairment of vision 

due to scars, 

(2) Respiratory we ~ Inflammation of the throat 
Wandpipe (trachea) as a result of breathing air 

ion inated by the vapor of these liquids is fairly 

commen, Jt produces dry and burning mouth and 

throat, with harsh, ringing cough, This cough is 

very characteristic and very distressing, Partial 

loss of the voice due to inflammation of the throat 

(laryngitis)is common, In most severe cases burn= 

ing of the lungs may produce pneumonia, 

(3) Dige :Stive System - Inflammation of the stomach, 

with pain and vomiting may occur, This is the re~ 

sult of swallowing contaminated saliva or the swal- 

lowing of contaminated food or drink, It is not 

serious as a rule, 

(4) Skin = Injury to the skin develops in three 

states: reddening (erythema) with a fine rash not 

unlike "hives", blistering, and finally ulceration, 
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How far the casualty progresses toward the final 
Stage depends on the original concentration of 

the chemical agent and the length of the pationt's 
exposure to the poison. In case of contamination 

by liquid, blistering always occurs if steps are 

not tuken at once a counter=act the effects, The 
areas of skin most likely to suffer from exposures 

to vapor are those which are normally moist, such 

as the bend of the elbows and imees, the armpit 
(axilla), the crotch, and the inner side of the 
thighs. The genitals ‘are uF sada ercanity- Liable to 
attack. 

First Aid Treatment - 

Remove .from gassed area, remove sorbaminnted cloth 
ing. ili? only portions of clothing splashed by liquid, 
cut those away, treat skin area underlying contamina= 
ted clothing. ae . . 
(1) Lyes - Irrigate inacdiately with 2 sodium ° 
bicarbonate solution or saturated boric acid solu- 


‘tion or normal saline solution, Repeat irripations 


several times, io cocaine, no eaeanne. enceee dark 


a 


(2) Respirator System = If gas 4s breathed, treat 
as lung irritant casualty, ? 
(3) Digestive Syste - Pain in stomach and vomiting 


can be be temporariiy relieved by warm sodium bicarbon-~ 
ate solution. 


(4) Skin - If liquid, remove exeess hth cloth 
sponges, Wash with solution of dichloramine T,. in 


triacetin; -if not available, wash area with kerosene 
alcohol, gusoline (without lead), carbon tetrachlo- 
ride, or hot water and soap. » Use Me4 ointnent, 
bleach paste or weak solution of chloride of Limo 
(bleach soivtion), using fresh cloth each tine. 
After this use hot water and soap = If redness of 
skin has developed, no lMe4 ointrent, nor bleach 
solution is used, Blister should not he opened, 
If in hospital under aseptic technique and blisters 
are wncomfortible, blisters may be drained, Treat 
as ordinary heat burns, All contaminated clothing 


should be burned or buried, 
2 Nitrogen hiustards, 


: 


Symptoms and-Effects, 


Similar to mustard and in addition have a systemic 


action i.e. destroys leukocytes, lymphoid tissuc, 
blood forming orguns, and certain : areas in central 
nervous de sore 


a2 
. 
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(1) Eyes - vary greatly in their power to damage the 
eyee Some do greater damage to the eves than mustard 
end some less, Action similar to mustard, 
(2) Respiratory System - Action similar to mustard, 
less volatile, may be less dangerous in field than 
mustard, More volatile members are 1/3 to 1/2 as 
damaging to respiratory system than mustard, 
(3) Digestive Systen - Severe irritation and areas 
of destroyed tissuc are found when the agent is 
swallowed. 
(4) Skin - More resistant to vapors of these agents, 
In severe exposures, action is similar to mustard; 
redness, blisters, ulceration (blisters are more 
shallow than with nustard, ) 

be First Aid Treatment. 
Gas mask, Remove from gassed area, Liquid splashed 
clothing should be reinoved, treat skin area underly- 
ing contaminated clothing, 

| (1) Eyes - Wash with water immediately for several . 

, minutes or if available 24 sodium bicarbonate, satur=- 


ated boric acid solution, normal saline solutions a 
| (2) Resviratory System - If gas has been breathed, s 
. ‘ treat as lung irritant casualty. 
(3) Digestive System - Pain in stomach and vomiting ? 
; can be relieved by giving weak sodium bicarbonate 

; solution. : 
, (4) Skin = Li+4 cintment applied to skin as for “y 
other vesicants agents, Wash with water and soape ; 
: If redness of skin has appeared, do not use oint- 

: ment, but wash with soap and water, If blisters 

: develop and neccssary to drain, do se under strict 

% aseptic technique, 

3. lLewisite. : 

1 ae Symptoms and Effects - more severe and more rapid than 

: Mustard. . 

; (1) Byes - If wnprotected, eyes irritated ime- 


diately, Similar to mustard. 


5 


(2) Respiratory System - If breathed, powerful lung 
effec hour. bronchitis and pneumonia may re- 


sult. Action similar. to mustard, 
+3} Digestive System - Action similar to mustard, 
4 hows Slight irritation in 15 minutes 
followed by grayish discoloration and blister - 
ing in 30 minutes to one hour, later ulceration. 
be First Aid Treatment: Must be immediate, Treat similar 
to mustard. 
(1) Eyes - Same ‘treatment as for mustard, or M-l 
solutione 
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(2) Respiratory System « If gas is breathed, treat 
ad Tine Tenant Gene: 
(3) Digestive System - Same treatment as for mustard.’ 
(4) Skin - If liquid, remove excess with cloth sponge, 
swab with hydrogen peroxide (8%). If not available, 
wash with 5% sodiun hydroxide solution, then soap and 
water, If sodium hydroxide is not available, cleanse 
vapor “birhs with soap and water, cover this with 
ferric hydrate paste und gavge. Blisters should be 
opened and fluid must be prevented from contaminating 
other skin areas, 
4. Ethyldichlorarsine (ED) 

a. Symptoms and Hffects, 
irritation, redness anc burning of the skin; inflam- 
mation of eyes and eye lids; irritation of respiratory 
tract with marked sneezing. 

be First Aid Treatment. 
General treatment same as ror Llewisite,. 


III, LACRIMATORS 


1. -Tear Gas Solution (Ci Lordeaboghen one » Chlorpicrin, Chloro- 
form) (CNS). 

a Symptoms and Effects, ‘ 
Immediate tearing and pain and fear of the light, 
prickling or itching of the skins 

b. First 4id Treatment. 

Face wind with eyes open; in more severe cases, wash 
‘ eyes with 2% sodium carbonate or saturated boric acid 
solution. DO NOT RUB OR BANDAGE EYES, Persistent 
pain may be relieved by instilling 2% butyn sulfate, 
If necessary, skin may be washed with sodium bicar- 
bonate solution. 
2. Chloracctophenone (CN) 

a. Symptoms and Effects. 

Similar to CNS, with perhaps less action on the skin. 

b, First Aid Proatment. 

Same as for Tear’Gas Solution, 
3. Brombenzyleyanide (CA) 

a Symptons and Effects. 

Severe tearing and nasal irritation, 

b. First Aid Treatment. 

Same as for Tear Gas Solution, 
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IV. STERNUTATORS (Toxic Smokes) 
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le Diphenylaminechlorarsine (Adamsite) (DM) 
a Symptoms and fffects, 
Sneezing, with burning, aching pains in nose, throat, 
chest, sinuses, followed by headache, sinus pains, 
nausea and often mental depression, 
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b, First Aid Treatment, 
Inhale chlorine fwmies through nose and mouth from 
bleach bottle; acetylsalicylic acid may be taken 
orally to relieve pain, Physical restraint and 
sedatives may be necessary to prevent sel eM ays 
due to watked mental depression. 

2. Diphenychlorarsine (DA) 

a, Symptoms and liffects, 
Same as for Adamsite (DM) 

be First Aid Treatment. — 
Same as for Adamsite (DM) 


V. . SYSTEMIC POISONS 


1. Hydrocymic Acid (HON); Prussic Acid, 

a Symptoms and Effects, 

Low concentration of vapor may cause giddiness or 

headache; effective’ vapor concentrations of the 

liquid rapidly produces convulsions, uncmsciousness, 
: or death from tissue asphyxia or medullary paralysis, 

b, First Aid Treatment, 

Inhale amyl nitrite, Give artificial respiration 
if necessary. Sodium nitrite, sodium thiosulfite, 
or methylene blue should be given intravenously, 
2. Arsine (AsH3) 
; Rs preston and Effects, 

} Shivering, weakness, giddiness, nausea, vomiting, 
headache, sray color, collapse; hemolysis, anemia, 
anuria, uremia. 

b. irst Aid Treatment, 

Absolute rest; evacuate in prone position, Terric 
hydroxide or arsenic antidote by mouth may be 
tried, Give large amounts of fluid, blood trans-~ 
fusions, and try to promote diuresis. . 

3. Hydrogen Sulfide (H»S) 

a Symptoms and Effects, 

Irritation of eyes, nose, respiratory tract; 
bronchitis; high concentrations cause unconscious 
ness and death, 

b, wirst Aid Treatment, 
absolute rests artificial, Give oxygen=carbon 
dioxide and blood transfusions, 

4e Carbon Monoxide (CO) 

a, Symptoms and Effects, 

. Dizziness, headache, weakness, nausea and vomiting, 
feeling of constriction in thorax, followed by 
drowsiness, visual disturbances, stupor, uncon= 
sciousness, weakuned pulse and respiration, and 
death, 
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b, First Aid Treatment. | 
Artificial respiration, administration of oxygen 
or oxygen=-carbon dioxide; venesection with trans~- 
fusion of healthy blood may be valuable. 


VI. INCENDIARIES 


1. White Phosphorus (WP) . 
a Symptoms and Effects, 
Severe burns depending on size of articles and 
length of contact. 
b. First Aid Treatment. 
Covered burning surfaces with water or preferable 
5% copper sulfate solution, and remove phosphorus 
particles with forceps, Further treatment same’ as 
for ordinary burns. 
2e Thermit (TH) 
ae Symptoms and Effects. 
Same as with white phosphorus, 
b. First Aid Treatment. 
Spray burning areas with water, and remove ag 
of material, further treatment, same as for or 
dinary burns. 
3. Electron Bomb. 
The electron bomb is a magnesium case filled with fast 
" burning thermit.,, The thermit sets fire to the magnesium 
ease which is the effective incendiary material in this 
bomb. Electron bombs are being widely used in the pre- 
sent European conflict, ) 
&@- Symptons and Kffects, 
More severe penetrating burns than with white phos- 
phorus or thermit, as it continues to burn in tis- 
sues in presence of moisture, 
b,. First Aid Treatment. 
Remove burning material, Treatment of injuries that 
of ordinary burns, 


SUMMARY OF FIRST AID PROCEDURE FOR CHEMICAL WARFARE AGENTS 
USE GAS MASK AS FIRST STEP 
FOR MUSTARD ON SKIN 
1. Remove and discard all contaminated clothing, 


2e Remove excess mustard on skin with cotton waste or cloth, 
3. Apply protective ointment, M4, and rub in for 20 seconds; 


remove and reapply yp nein 4 or 5 times, 
4. ‘Wash thoroughly wit soap and water, 
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Use only soap and waiter if redness has appeared. Do not use 
protective ointment, M4, after redness or blisters have de=- 


veloped, 
¥OR LEWISITE ON SKIN 
Remove and discard all contaminated clothing. 


Remove excess lewisite on skin, 
Apply 8% hydrogen peroxide frequently for 4 or 5 minutes, 


Wash thoroughly with soap and water. 


Protective ointment, M4, is applied, removed, and reup- 
plied, repeating 4 or 5 times, if H_0>. is not available. 
It should be used within 5 minutes after exposure, 

FOR MUSTARD IN EYES 
Wash immediately with water from canteen and continuously 


for 5 to 10 minutes. Use exznteen cap as an eye cups 
Remove to hospital or medical officer, 


FOR LSYISIIS IN EYES 


Use eye solution Mel; 2 to 4 drops in each eye. Do not 


repeat. 


Treat as for mustard if eye solution M-l is not available, 
FOR NITROGEN MUSTARD HN - 2, IV ~3 


Use soap with san abundance of water, 
For eye treatment use same procedure as for mustard gas. 


FOR LUNG IRRITANTS - CHLOR PHOSGENE, 
AND CHLO! Rolo GHLORPICRIN ¢ erates i ee 


Put at absolute rest in prone position. 
Cover with blankets, overcoats, or other material to kvep 


patient warm. 


Give warm drinks such as toa, coffee, or cocoa. No alcohol, 
Remove to hospital as litter case, 


FOR TEAR GAS = CN, CNS, ONB 
Yash eyes with water from cantcen if there is still burning 
in eyes efter coming out of the area, 


Tear B38 should be removed from skin by 4% sodium sulphite 
in 50% slcohol, or washed with soap and water, 
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PART ONE 
; -AYGTENE AND SANITATION 


In the military service we interpret the term "hygiene" 
as a science having a personal application to an individual and 


| the term "sanitation" as the act of applying the laws of hygiene 
) to groups of indi viduals. 
' 


I. Personal hygiene refers to those measures or precautions which 
every person should observe for the purpose of maintaining his 
own health and physical well being. It requires the applica- 
tion of a few common-sense rules, the observance of wholesome 
habits, and the avoidance of excesses of all kinds. 


Hygiene and Sanitation is the preventive medicine which carries 
out the functions of the Medical Department in the dictum "To 
Conserve Fighting Strength'!, This function is performed by 
selection of healthy men who are thereafter maintained in healthy 
fighting strength by hygiene and sanitation. Care of the sick 
and wounded is but the second half of the responsibility which 
occurs when preventive medicine is inadequate. 


The Commanding Officers are directly concerned with, and res~ 
ponsible for health and strength of their own commands, 


The Medical Department is charged with instituting and super- 
vising training in and maintenance of Hygiene and Sanitation. 


A. Simple Rules for Maintaining Health. 

1. Stay away from any person having disease unless it is 
your duty to care for him. 

2. Be sure to use your mosquito bar when mosquitos are 
present. 

3. Flies and cockroaches carry disease and leave it on 
food. Get rid of flies every way; fly traps, fly paper, 
fly swatters. Keep doors and window screens closed, 
garbage cans covered, Scraps of food should be placed 

| in garbage cans and not left lying around. 

Fe 4. Do not drink any water unless you are sure it is safe 
and pure. Drink plenty of water at intervals during 
the day. Don't overdrink, especially when overheated 
after exertion. Drink from your ovn glass orcup, or 
from a bubbling fountain - it is possible to catch 
disease from other person's pipes, musical instruments, 
drinking cup, shaving brush, etc. Do not drink or eat 
in restaurants or soda fomtains, mless you are cer- 
tain they are clean. 

5e Bathe frequently, wash hands thoroughly before eating 
and after using toilet. 
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Brush teeth once or twice daily and before going to 
bed. Have dental officer check teeth twice each year, 
Take sufficient length of time to eat your meals- 
chew all good thoroughly. 

Aequire the habit of having bowels move regularly once 
each days; use toilet to urinate or move bowels, Urine 
or feces deposited on the ground attracts flies and 
later flies deposit germs on food, or rainwater may 
carry germs into wells and streams, contaminating 
water supply. ; 
Mattresses and bedding should be hung out in the ‘sun 
for at least two hours, once each week and more often, 
if possible. Bed bugs should be watched for and if 
found, destroyed, 


‘All squad rooms must be thoroughly ventilated, es- 


pecially at night. All such rooms should be thorough= 
ly aired daily. | 

Keep rooms clean. When sweeping them, use something 
to prevent raising ‘dust, 

Have your underwear, shirts and socks washed fre- 
quently and change them at least twice a week, Be 
on the lookout for body lice and crab lice, 

When your clothing or shoes become wet, change as 
soon as possible. Sitting around in wet clothes or 
with wet feet is almost certain to give you a Ncold" 
or possibly pneumonia, 

Wear clothing of proper weisht for’ the climate in 
which you are serving. ‘ear an overcoat when out- 
doors in cold weather, Clothing should fit loosely, 
Keep your hair cut short and wash it fraquentlys 
Keep your fingernails clean, 

Do not drink intoxicating liquor, It may contain 


poison such as wood alcohol, Alcoholism leads to 
“sexual indulgence, hae 


Avoid venereal diseases, They’constitute one of the 
greatest dangers to which the soldier is exposed, 
Clothing = protection of body from heat in summer, 
cold in winter and chilling effects of rain and 
winds — 
a. Wool = poor conductor of heat and good absorber 
of moisture; keeps: in heat of body in’ winter and 
. keeps out sun in summer, 
be ‘Cotton and linen - good conductors and poor ab- 
sorbers of moisture’= excellent in summer, 
¢, Color = no influence on temperature of body ex- 
cept in direct'su rays; black and dark colors 
absorb’ sun rays; white and yellow reflect them, 


‘d. Texture = looscly woven material is warmer; 


hence , warmth of fur and feather, 
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TOE NAILS PROPERLY CUT 


, EFFECT OF A SHOE TOO SHORT 
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19. Care of the fect, 

a, The most important factor in the marching ability 
of the soldier is the proper care of the feet. 
Serious defects of the feet can be prevented by 
properly fitted shoes and socks, Sore feet ‘are 
generally due to carelessness, neglect or ignor- 
ance. 

(1) Shoes: only field shoes issued by the 9.]I. 
should be worn in the field by the soldier, 
and they must be properly fitted. Don't wear 
new shoes on a march; break shoes in first. 

(2) Socks: only woolen socks should be worn 
for marching. Cotton socks shouldn't be worn 
for marching unless ordered by Medical officer, 
Socks should be large enough to permit free 
movement of the toes, but not so loose as to 
permit wrinkling. Darned socks or socks with 
holes are not fit for marching. 

(3) Clean feet are important. Feet should be 
washed and socks changed éach day; especially 
important on a march, After a march, feet 
should be washed and clean socks put on, and 
shoes changed. Until feet are hardened, dust 
with foot powder before and after each day's 
march; applying lard to the fcet before a 
march may prevent irritation of the feet, 

(4) If blisters have appeared on the feet, they 

. should be painted with iodine and emptied by 
pricking them at the lower edge with a pin 
which has been passed through a flame. Serious 
abrasions should be treated at dispensary or 

aid station, 

(5) Toe nails should be kept short and clean.» 
Should be cut straight across and not on a 
CUrVC « 

(6) Ringworm or Mathlete ' s Foot" — foot infection. 
Prevention is most important, but when cases 
develop, thorough treatment should be admin- 
istered, 

Be Rules for Avoiding Disease during Field Service, The 
following rules apply in the field and equally as well 
in permanent camps or stationse 
1. Do not drink water which has not been declared po- 

table or pure by a Medical officer, . 

2- Do not soil ground with stools or urine. Use la- 


trine. . 
3. Be sure mess kit is washed in soapy water after 
: being used, 
4. Use mosquito bar in regions where mosquitos are 
present. 


5« Do not sit or lie directly on damp grount, 
6, Ditch the tents as soon as put uUpe 


7. Prepare bed before dark. 


ellie | 


&, Never use cups, pipes, cigars, gas mesks, ctc., 
wnich are used by others, 
9. Where a supply of water is adequate, drink plenty, 
On the march, use sparingly, Don't drink large 
quantitics of watcr when overheated, 
10. Move bowels daily. 
. 11, Wear clothing cf proper weight for the clinate, 
iy 12. Keep hair cut short snd fingernails clean, 
B 13. Never throw pieces of food or refuse around camp, 
14. If possible, avoid all contact with diseased persons. 
15. Avoid venereal diseases, 


II, Communicable Diseases 
A. Definition: communicable diseases are those diseases 
which cen be transmitted from one person to another, The 
term, "communicable", is synonymous with “infectious", 

"contagicus" or "epidemic disease", 

1. Importance: this group accounts for a considerable 
part of the admissions to sick report, both in peace 
and in war, 

2- Cause: by the growth on or within the body by certain 
organisms commonly cxlled "germs" or by viruses, 

3, Classification, 

a. Respiratory - those diseases in which the casual 
agents are elimineted in discharges from the 

mouth, nose, throat and lungs, 

b. Intestinal = those ciscases in which the causel 
agents ere climinated in ths urine and feces, 

¢, Insect-borne — those diseases which are transmitted 
by bloodesucking inscots.. 

dad. Venereal - those diseases which are usually 
trensmitted during sexual contact, ae 

e, Miscellaneous « those diseases which are preventable 
but which dco not readily fell into the above groups. 

Among these are tetanus, (lockjxy), rabies eo 

(Hydrophobia), scebies, trichcphytosis (ringworm) 

and anthrax, 

4. Spread of Communicadle Diseases, 

] &, Sources 

; (1) Case ~ person ectually i11 with a disease, 

/ (2) Cerrier - a person whe, although not ill, 

! is giving off from his body organisms capable 
q ' cf causing disease - typhoid, diphtheria, ete, 
j (3) Animals - infected animals - Rocky Mountain 
Spotted Fever. : 

(4) Blocd sucking insects ~ mosquitos, lice and 
ticks ~ transmit ceusal agent or disease from 
person tc person, 

bd, Transmitting agencies, 
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Contact: either by direct contact or 

elose association between a case or carrier, 
and one who is susceptible to the disease. 
Respiratory and venereal diseases are usually 
transmitted by contact. 

Water and food ~— causal organism eliminated 
from the body in the feces and urine of case 
or carrier, and through water and food 
transmitted to susceptible individual, 
Intestinal diseases are transmitted through 
water and food, | 

Unusual or Multiple Agencies ~ many diseases 
are usually transmitted by indirect contact, 
and are also transmissible by food end water, 
Diseases that may be 
transmitted by food and water, as well as by 
hands, mess kits, etc., are diphtheria, septic 
score throat, scarlet fever, tuberculosis, 
typhoid and paratyphoid, dysentery and diarrhea, 


or vice versa. 


Susceptibiiity and Immunity 
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A susceptible person is cone who will develop the 
disease if infected with specific organisms or 


A person is immune to a given disease when the 
tissues of his body have developed the »ower to 
combat and overcome the specific organisms or 


An individual may be rendered immune or non-sus- 
ceptible to certain diseases by an attack of the 


Examples: scarlet fever, measles, 


small pox and typhoid fever 
those diseases for 


Vaccination against 
renders immunity to 
pericd and then vaccination must be repeated, 
Natural immunity is the ability to overcome small 
doses of disease orgauisms and not develop the 


An attack of a disease or vaccination gives only 
temporary immunity in many of the communicable 
diseases. ; 


Control of Communicable Diseases 


Be 
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Control of sources — supervision of cases and 
carriers with a view to preventi 
of the causal agents to others. 
Control of transmitting agencies. 

Proper ventilation of barracks and tents. 
Prevention of overcrowding. 
Purification of water. 

Proper sanitation of messes, : 

Proper waste disposal. 

Control of disease bearing insects, 


ng the transference 


¢. Protection of susceptibles 
(1) Improve health of a11 individuals. 
(2) Vaccination sgeinst small pox, typhoid fever, 

ad. ‘Individual education: instruction of all individuals 
in the fundamentals of personal hygiene and the 
rigid observance by them of its rules, 


III, Respiratory Diseases are more prevalent in winter and spring, 
- and when large groups of recruits are assembled, ‘They spread 
in the secretions of the respiratory tract and may be 
transmitted through air, hands food, mess equipment or any 
other substances which come in dentast with secretions of the 
mouth and nose. 
A. Classification. . 
\ Mumps, measles, diphtheria, scarlet fever, common 
respiratory diseases (cold, acute laryngitis, acute 
tonsillitis and acute bronchitis), influenza, pneumonia, 
meningitis (cerebrospinal), pulmonary tuberculosis, whooping 
- ¢ough, plague end poliomyelitis, 
B. Control Measures. © 
lL. Proper ventilation. 

@. Ventilation is the adjustment of atmospheric 
conditions so as to promote health, comfort and 
efficiency. | cele 

b. The ill effects of poor ventilation above ere due 
to heat, moisture and stagnation of the air 
surrounding the body. 

¢. Proper ventilation of an occupied barracks or 
quarters requires that the air be moved through 
the room; there must be-a proper balance between 
"heat, moisture and air.movement, to effect good 
ventilation, | 

eae Proper bed spacing. 
In barrecks each man should have a floor space of 

60 sq. feet and an air space of 720 cubic feet. Place 

beds so that sleening occupants will not spray 

secretions from nose and throat. Oubicles are made 

either by screens, sheets or shelter halves, 

3. Prevention of overcrowding; the control of crowding 
or close contact is the. most important factor in the 
control of re wr ataie dies diseases. 

4 Barracks and tent cleanliness, 

a, Certain sanitary precautions are essential to 

cleanliness and the following should be prohibited. 

(1) Spitting on the floor. 

(2) Dry sweeping of the floors, 

(3). Careless coughing and sneezing. | 

(4) Use of common towel and drinking cup. | 
5. Suitable clothing and bedding: fatigue or chilling will 

in many instances lower the resistance of the individual, © 

Sufficient bedding to prevent chilline of the holy | 

must be used, . : | 

. 6 Mess senitation: mess gear and utensils should be 
thoroughly sterilized, 
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GENERAL FACTORS IN THE CONTROL OF RESPIRATORY DISEASES, 
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CONTROL OF 
TRANSWISSION AGENCIES 


WATER 


Protection of raw water by proper 
sewage disposals 

Purification of water supply. 

Protection of purified water, 


FOOD 


Supervision of sanitary conditions under 
which food is produced, transported and 
stored, 

tieat inspection. 

Pasteurization of Milk. 

Elimination of contaminated food supplies 
by inspection, 

Physical examinatior of food handlers to 
eliminate carriers and sick.~ 

Cleanliness of jndividual food handlers, 

Sanitation of kitchens, 


FLIES 


Control of breeding places. 

Protection of food from flies, 

Destruction of adult flies. 
HANDS 


Individual, personal cleanliness 
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GENERAL FACTORS IN THE CONTROL OF INTESTINAL 
DISEASES, 


nee ee ee 


- 


EP 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Se et ere ten anna ney em eer een ey, 


Si against Typhoid and | 
1 Paratyphoid Fevers ; 


em eeen mee tri eens ees 
— =i se ee ene, 


‘~ 


PROTECTED 
( TROOPS 


—e 


1 eee en 


1898 
1899 


1900 
1901 }ze 
1902 pis 


1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
191] 
1912 
1913 


1914 { 
19'5 i 


1916 
1917 
1918 
1919 
1920 
192! 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 


T 


oe 


Enli 


—— 


HOLD FEVER ADMISSIONS 


By Yearss 1898 = [935 


sted tien is United States 
Army 


Pie 


Rates Per 1000 Strength Per Annum 


4 6 8 
SS ee caer. a Mes SS 


tas °=: St By TIT ae SH 


Sieepe a sae, Pope RTE RIS ARES TES 


on 


t 
a ee Prophylactic 
I) ras aati le Type 


| 


as 
aoe: a ae 
Tid 


al Pr 
inati 


Univer 
Vac 


phy lactic 
n Typ 


ee eR CE LE LE LETS CL I OE 8 LE ECG 
—w 
ne cS /, SAS NT ne 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


in cn I I OL 


= 4NY| 


Se 


‘ ws 


\ 
x 


fs 


NM 


Z 


POLLUTION OF WELL SY SEEPAGE FROM PIT PRIVY * 


ee ee SaaeaaeennnT 


ype 
WW ot 
Ue ete ude e 
gute atl 


ae 


Sh pac 80 ome Baeikee 
Laundry Bathing Water for 


Vehicles animals Water tor. 


drinking & cooking 
PROTEGTLON OF SATER SUPPLY SY PROPER USE OF STREAM FROU WHICH ZATER 1S TAKEN FOR 
VAR LOUS PURPOSES. 


~118— 


ee: 


SeGeae ey en 


a. 
} 


ell 
we% 
. 


MAP ee 


oe 


oe a 


GET FILTERED WATER 
HERE 


INLET PEPE 


INSIDE BARREL OUTSIOE BARREL 
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. = —. UNFILTERED WATER 
FILTERED “ATER ‘ m= -—Ht-—~-~ FILTERED WATER 
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SIMPLE FILTER USING TYO BARRELS, ADAPTABLE TO FIELD USE, 


THE SMALLER BARREL {S SET INSIOE THE LARGER AKO THE FILTER LAYERS ARRANGED 
AROUND {T, WATER ENTERS THE FILTER OUTSIDE THE SMALL BARREL AND BY PROCESS 
OF WATER SEEKING ITS ON LEVEL COMES UP INSIDE THE SMALL BARREL AS FILTERED 
WATER, FOLLOWING ROUTE INDICATED BY ARROWS, 
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DIAGRAMMATIC SECTION OF TYPICAL SAND FILTER SHOWING PERFORATED LATERAL DRAINS 
DELIVERING FILTERED “ATER AT THE BOTTOM, 
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WATER STERILIZEING BAG, 


The technique is as follows: 


Be 
be 


Ce 


d. 
Ce 
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“Fill the bagy suspended on a tripod, to within four Inches of the top. 


Draw a small quantity of water through one of the faucets into a canteen 
Cup. | 
Break an ampule of calcium hypochtorite into the canteen cup, stir with | 
a clean stick until a thin paste is formed, then fill the cup twoethirds | 
full of water. 
Empty the above solution into the water bag and stir thoroughly with a 
clean stick long enough to reach to the bottom. 

Draw about 1/3 canteen cup of water from each of the faucets and pour jt 
back into the water bag. 

Wait ten minutes, then wash out one of the faucets by allowing a small 
amount of water to run through onto the ground, Fill a clean canteen cup 
2/3 full of water from the same faucet, 

Add one ce. (15 drops) of orthotolidine testing solutjon to the water in 
the cup. Wait 2 minutes and note the color produced, Below is a guide 
for reading the reaction between free chlorine and orthotolidines 


ilo golor = insufficient chlorine, Add more calcium hypochlorite, 
panary Yellow + insufficient chlorine, Add more.calcium hypochlorite. 
Deep Yellow = Satisfactory chlorination; hp ing about one part per million 
{ppm} of chlorine. 
Orange Red = Over-chJorinated; add more water and po 
Bluish Green - Alkaline or hard water, Add few more drops of igtnetabdies 
to. get a correct color reading, 


Allow to stand 30 minutes after satisfactory chlorination has been 
accomplished, The unpleasant taste of overechiorinated water is diminished 
by allowing it to stand several hours before using. It is a good plan to 
chlorinate water in the evening for the next day's use. 


i 
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MOBILE VATER PURIFICATION UNIT SHOWING “INLET HOSE AND THE FILTER 
WASTE LIME, 
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ELEVATED WATER STORAGE TANK FOR USE IN THE FIELD "ITH THE MOBILE 
PURTFIGATION UNIT. THES TANK HOLDS APPROXIMATELY 400 GALLONS OF 
WATER. 
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7. Recruits: incoming recruits should be kept apart 
from other troops at least 2 wecks, 

8. Hospitalizestion: «all cases of illness with symptoms 
accompanicd by a temperature of 100° Fey or above, will 
‘be suspects and hospitalized, 

9. Immunizetion: with the exception of diphtheria and 
searlet fever, the present status of immunization 
against other diseases in this group is one of 
experimentation. 


Intestinal Diseases | 
A. Definition: tho intestinal diseases are those in which 
- the causal egents are eliminated from the body in the feces 
and urine. 

B. Classification: typhoid fever, paratyphoid fever, common 
diarrhea, bacillary dysentery, protozoal dysentery, cholera, 
helminthic infestations (worms), undulant fever, food 

infection, botulism. 

C. Control Mcasures: 

l. General: effective control of intestinal diseases is 

based on the control of environmental conditions with 
a view to preventing the trensmission of the causal 
organisms by water and sibs 

2. Routine mensures, 

a Purification and prot Wats on of water supplies. 

b. Proper inspection and protection of food supplies, 

c, Proper mess sanitetion - physical exemination of 
food handlers. 

ad. Proper waste disposal, 

e. Fly control, 

f. Immunization - typhoid and paratyphoid, cholera, 
bacillary dysentery. 

g. Rigid personal hygiene of all individuals. 

h. Rigid discinline in matters of sanitation, 

D. Concurrent and Terminal Disinfection. 

1. Feces sind urine of petients with intestinel diseases 
must be disinfected, 

2. Any article which might be soiled by oxereta must be 
disinfected, 

3. Patients should have separsite dishes and eating utensils 
should be boiled after use, Food left over by these 
patients should be déstroyed, 

4. All shects, pajamas, towels or similar articles should 
be disinfected, 

5. Terminal disinfection should consist generally of 
thorough cleaning of ward or room and disinfection of 
the bedding, «RE 

E. Mater and its Purification, 

1. Amount of water needed by average man varies according 
to exercise, temperature, etc, In the field or 
temporary camp, 2 to 5 gallons per day per man are 
required. In permanent camp, it varies from 50 to 200 
gallons per day. 
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Water Source, 

a. Surface waters - ponds, rivers, small streams, 

be Ground water - weils or springs. 

Purification, 

&@. Boiling or distilletion. 

be Chemical treatment - chlorination or use of iodine, 
c. Filtration, 


Disposal of Yastes: essential in the control of communicable 
diseases, especially intestinal group. 


1. Classifications: 

a. Huma wastes - excreta, solid and liquid and bath 
water 

be Kitehen wastes - liquid and “—— 

c. Animal wastes (manure) 

dad. Rubbish, 

2 isposal of human wastes: most important in transmission 
of intestinal diseases, 

a. lLatrines ~ seats or space are provided to accomodate 
5.to 10% of the commend at one time, each man allowed 
2 feet of latrine space, 

b, Latrines should be flyproofed, 

ce. Latrines should not be dug below ground water level, 
or dug in clay, as liquids are not absorbed, 

ad. Disposal by drying. Dried in sunlight and when dry, 
removed, burned or used to fill low areas, 

@, Composting: is the close packing of manure on a 
platform, it is recommended for semi~permanent 
cempse The officiency of this etoile Da duc to 
the heat generated within the center of the manure 
pile which is 140° F. to 160° F. ee fly larvae 
are destroyed, (fly larvae being killed at 255° 2.) 

f. Burning: requires large amount of wood and oil un- 
less manure is thoroughly dricd; impracticable in 
wet climite,. : 

he Disposal of Kitchen “laste. 


ae Kitchen waste consists of the food remnants accumu- 
ated after meals and in the nreparation thereof, 
as well as the water in which the kitchen utensils 
and mess gear have been washed, Solids, 1/2 lb, 
per person per d2y; liquids 200 to 1000 gallons 
per company of 200 men per day, ars averages, 


b. Garbage Disposal, 


(3) Burial: on march or bivouac, in trench 2 to 
3 feet deep, which should not be within 100 
feet of any source of water used for drinking 
er cooking. . 

(2) Sale or gift: .may sell or give garbage to 
farmer, Must be divided into edible and non- 
edible portions at the kitchens, Non-edible 
articles are* coffee grounds, tea leaves, 
eggshells, banana peels and stalks, fish heads 
and seales, citron rinds, tin cans, paper and 
other rubbish, 
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LATRINE BOX SHO”'ING DIFFERENT SECTIONS, 


FLYPROOFING LATRINE Pit. i= O11 scaked eha 
extending completely around pits; B = opening of pits 
C « sidewall of excavation in which yerl ap is placed. 


WETHOD OF FLYPROOFING LATRINE PIT WITH OILED BURLAP. 
A» Layer of earth replaced and tamped down over 
ofl soaked burlap; B = ofled burlap exposed before 
replacement of earths C = opening of pit. 
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COMPOST PLATFORM = = This platform is constructed by leveling off an area of ground, 50 feet 
long, and 20 feet wide, digging a trench around the area, 12 inches deep with vertical sides, 
Constructing a second trench, very shallow, not over 3 inches deep and 4 Inches wide, and 
located just within the edge of the platform, The manure is placed on the platform as 

follows: Beginning at one corner, place the manure on an area 3 1/2 ft, long and 10 ft. wide, 
piting it to a height of 4 to 5 feet, packing it down very tightly and dressing the sides 
neatly. The sides must, at all times, be kept vertical. The second day's supply of manure ts 
. placed on the adjacent corner in a similar manner, On the third day, the supply of manure is 
ptaced jmmediately adjacent to the first pile and on the fourth day, adjacent to the second 
pile and on the fifth day the supply is piled on top of the first pile. The manure is thus 
placed on the platform in the succeeding small sections, as shown in the diagram, This is done 
for the purpose of confining the fly breeding to the smallest possible area. The manure should 
be kept moist so as to promote decomposition, The sides of the pile should be sprayed dally 
with a mixture of cresol, kerosene and fuel off. Crude of! or a tight road oil is used fn 

the trenches, the earth in the trench being kept visibly moist with oil. ta the preparation 
of the platform, all vegetation should be removed for a distance of 2 feet from the edges, 

the earth here tamped down firmly and offed thoroughtys similarly, the earth beyond the 
trenches should be freed from vegetation, packed down and ofled. The trenches are to be 

kept clean at all times, A platform this size should care for the manure of 100 animals 

for two months, ; 
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(3) Hog feeding: this is not feasible wmless there are at 
least 500 troops in camp for considerable period of 
4 time. This will care for 19 to 15 hogs. 
(4) Reduction: cost of reduction plant renders it impracti- 
cable for camp or cantonment, 

| (5) Close incineration: closed incinerators are of two 

types: low temperature - 1400°%, and high temperature- 

| 1800°F, | ’ 

2 (6) Semi-closed incinerntor: is more easily built than clos- 

| ed type, and is proteted from rain and wind. Incline 

| plane incinerator — a type, semi-closed and will consume 

| the garbage from about 1000 troops and is easily con- 

structed, ; 

(7) Open incinerators: garbage may be disposed of by open 
incineration, The multiple shelf or rock pile inciner- 
ators. | 

(gs) The company incinerator of choice is the barrel and: 
trench incinerator: this consists of a barrel-like 
stack which is placed over the intersection of two 
cress trenches, 1 foot wide, 10 feet long, crossed at 
right angles, The trenches slope from surface of ground 
at each end to 18 inches at center of intersection, 
Other types of company incinerators are: rock pit which 
is not economical to operate on account of fuel consump- 
tion; the drying pan incinerator may be used if it is 
difficult to dispese of liquid kitchen wastes, 

(9) Garbage collection and stands: garbage should be col- 
lected in standard galvanized iron cans with tightly 

itting lids. in semi-permanent camps garbaze stands 
should be ouilt adjacent to the kitchens and on solid 
concrete blocks, 

5. Disposal of Liquid ‘Yastes, ; 

a. where sewers are available, licuid kitchen wastes may be 
disposed of by dumptinginto servers, Mest camps find this is 
net possible, so liquid waste must be disposed of in the 
soils; to prevent clogzing and to facilitate absorption, 
greases should be removed before being discharged into pit 
or trench, 

(1) In bivouac: liquids are disposed of in trenches or 
pits. 

(2) Soakage pits: same as urine soakage pit except that 
it is equipped with a grease trap instead of urine 
trough. 

(3) Filter grease trap: pail or can with holes punched 
in the bottom and pail filled with straw.” Ash barrel 
grcase trap is also used, Barrel has 30 holes punched 
in bottom, 8 inches of coarse gravel or wood ashes, 
then 8 inches of fine sand cr ashes = top covered with 
burlap as strainer. 
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(4) Baffle grease trap: half barrel or box divided 
into unequal chambers by a wooden baffle extend= 
ing to within 1 inch of the bottom; larger sec- 
tion, about 2/3 of the barrel, is the influent 
and the smaller the effluent chamber, A strain- 
er is placed over the influent section and the 
smaller, the effluent chamber, may be covered by 
a strainer, 

(5) Disposal of bath and wash water; if sewers are 
not available, bath and wash water is disposed 
of in soakage pits or trenches, and the water 
should pass through grease trap before it enters 
pit or trench, 

(6) Rubbish: tin cans and burned bones may be disposed of 
on dumps; all rubbish that can be burned should be. 

Tin cans and boxes must be flattened to prevent accu- 
mulation of water. Dumps should be located several 
hundred yards from occupied tents, ' 

Ge Fly Control. ; 

1. Flies: house fly - frequently transmits intestinal 
diseases, accomplished in a mechanical manner through 
contact with human excreta; then carries this to food 
or eating utensils, 

@ Life cycle of fly; in development the fly passes 
through four stages; egg. larva, pupa and adult. 

Eggs are white, oval, glistening bodies, deposited 

by adult female, 150 to 200, in warm, moist organic 

material, Example: horse manure, Egg stage, 12 

hours, Larvae or maggots are then hatched which 

are white, wormlike creatures, They are very mo- 

tile and feed on organic material, reaching ma- 

turity in 2 to & days; when mature, the larvae 
migrate to a dry cool place and pupate. Pupa = 
dark brown, hard outer surfase, This stage lasts 

2 to 8 days. Adult fly emerges from the pupal 

case and is ready to fly as soon as its wings harden. 

The female reaches sexual maturity and begins to 

deposit eggs in 3 to 20 days after emerging from the 

pupal case. Under favorable conditions, the period 
from the egg to adult may be as short as 1 week, 

Adult fly range of flight is 200 to.1000 yards, 

2« Destruction of adult flies: adult flies may be des- 
_troyed by the use of fly traps, fly paper, poison sprays 
and swatting. These measures are temporary ones, and 
the elimination of breeding places and destruction of 
of immature forms of the insect are more important, 
ae a of fly traps. 

| ‘53 sacl teat more effective 
(3) Box trap 
(4) Triangular trap = more practical 
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SOAKAGE TRENCH = A+ Central square area3 8 = radiating lateral trenches; 
C = pail grease trap. 
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ROCK PILE EXCINERATOR SHOTING ORAFT HOLES AT THE 
JUNCTION OF THE SIALL AND BOTTOM CF THE FIT, 


,PLUG OF GRASS TAR PAPER 
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KITCHEN SCAKAGE PIT 


CROSS TRENCH INCINERATOR SHOWING METHOD 
OF CONSTRUCTION, 
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INCLINED PLANE INCINERATOR, IN LONGITUDINAL AND CROSS SECTIONS, TO INDICATE PLAN OF CONSTRUCTION, 


A trench is dug I! feet, 8 inches long, 2 feet, 9 inches wide, and | foot, & fnches deep, 
as the firebox is below the level of the ground at ane end. The rock shown in the figure supports 
a piece of corrugated iron which is level for the first 209 inches and then slopes down to the 


grate. 
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BARREL ANO TRENCH INCINERATOR “ITH BARREL iADE FROM GALVANIZED: *° | - 3 
IRON GARBACE CAN FROM HICH THE SOTTOM HAS BEEN 
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‘ | BLY CONTROL ( 


Fly control is accomplished by an understanding of the life 
eycle of the fly and thereby attacking one or more of its stages: 
the sibel larvae or adults. 


A. Breeding Places . 

1. Manure - dispose of by dontradtes cides tte or compost, In 
permanent quarters contract or incineration may be advisable, 
must be carefully policed to insure complete disposal 
without delay. For composting of manure, see the section on 
Waste Disposal. 

2. Human Excreta + pérmanent quarters require sanitary policing, 

permanent and semi-permanent latrine must be flyproof - 
see section on Waste Disvosal. 

3, Garbage ond refuse - permanent quarters may disvose of 
carbage by contract incineration, but rigid policing must 
insure complete prompt disposal of all garbage and refuse. 


B. Adult Flies = Destruction of: 
1. Swatting, 
2. oisons,- 
3. Fly sprays, flit, etc. 
4. Fly papers ~ many of them and fresh, 
5. Fly traps - very useful, but must be used in large numbers, 
and policed intelligently. See below: 
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Place groups cf traps in well-lighted positions, out of reach of strong 
winds, and bait them with odors thet are not offensive to personnel, such 
as: sugar fermentations - molasses and yeast; sugar and vinegar, etc. 


All fly traps require constant attention to be effective, They must be 
emptied-and frequently cleaned, repaired and baited. Flectric traps must 
be dismantled, cleaned and checked for short circuits. Place fly traps, 
giving attention to the following: Manure heaps, kitchen and mess halls, 
latrine, dairies, etc., dumps, incinerators, stables, 


-133- 


b, Fly traps should be elevated on a stand, placed 
near breeding places such as manure piles or 
latrines, or in the vicinity of mess halls, kitchens 
or dumps, and should be baited with bait that will 
attract flies but not be a nuisance, 


H. Mess Sanitation, 


le 
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36 
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Company mess is a very potent factor in the transmis- 
sion of intestinal disease and to a lesser degree of 
respiratory infection, 

Food handlers, 


a» Food handler examination ~ must be examined by 


medical officer before beginning duty in the mess, 
and each six months thereafter, 

be Daily observation - temporary and permanent food 
handlers should be observed daily for communicable 
disea ses, 

Ce Cleanliness ~ all mess personnel wear clean cloth~ 
ing and have clean hands at all times; fingernails 
are cut short; hands are washed after mann hing 
_latrine,. 

Inspection of food, 

ae All food should be inspected for freshness and 
quality when received at the mess, and while in 
storage and before consumption, Canned foods 
should be inspected for leakage and gas formation 
within the can, Fresh meats should. be inspected 
for slimy deposits 6n the surface or indications 
of decomposition in or near the joints or along 
the bones. 

b. Fresh meats, meat products, and canned foods are 
materials in which bacteria tend to grow rapidly 
and if contaminated, are dangerous to health of 

troops, “%evere illness can result from contamin= 
ated food, | 

Storage | of Food, 

a Food supplies should be protected from insects as 
flies, roaches, dust and dirt, rats and mice, 
Perishable foods should be stored at a temperature 
of 55° F,, or less; also in storage of foods, part- 
icularly meat, avoid packing or hanging so closely 
that ventilation is impaired. : 

be. Temporary camps, 

{1) Food may be stored in water tight containers 
. and immersed in springs or streams, care be= 
ing taken to prevent contamination, Food may 
be buried below the surface of the ground 
where temperature is lower, lining pit wath 
burlap and boards on the bottom, 
(2) Suspended food container: consists of a 
_ screened box that permits free circulation of . 
air but prevents contamination by insects, The 
cooling effect may be increased by wrapping 


; 
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box with burlap which is kept damp. 

(3) Underground ice box or cooling box is a simple 

device consisting of a double-walled box sunk 
_in the ground with outer lid slightly above 

ground. The outer box is 5 feet long, 4 

feet wide and 4 feet deep; <inner box, 4 feet 

long, 3 feet wide and 3 feet deep, 

(4) In semi-permanent camps, fresh or cured meats, 
milk and vegetables may be kept in underground 
storage room, similar to the old fashioned 
root cellar. c 

(5) Bread boxes or storage should be well ventila- 
ted, but screened to prevent access of flies 
to the food. 

Preparation of food requires that the food be properly pre- 
pared and served, and a suitable variety provided, Thorough 
cooking and immediate serving are best safeguards against 
the transmission of communicable diseases by food, Bacteria 
will grow rapidly in many cooked foods, even when placed in 
an ice box, This is particularly true of meat dishes, 

if re-served, they should be thoroughly heated. All vege- 
tables that are to be eaten raw and which cannot be 

peeled, should be thoroughly washed in running water before 
servinge 

Care of eating and cooking utensils: all eating and cooking 
utensils should be sterilized immediately after use by wash=- 
ing in hot soapy water, then rinsing in hot, clear water, 
then aired and dried, Devices for washing mess kits in 
camps or field: (a) three C, I, cans are placed over 
trench 8 feet long, 1 foot wide and 1 foot deep; fire is 
built in trench, ‘Two cans have soapy water, and third, 

hot, clean water; (b) another device if fire trench 11 

feet long, 2 fvet wide, 4 fect deep, with stack built at 

one end, Pit is filled with stones within one foot from 

the top, Three water containers - oil drums cut longitu- 
dinally 4 inches above center line are placed over fire 

box, iron pipes threaded into bung holes, and after wash- 
ing mess equipment, iron pipes are removed and water es- 
capes in soakage pit. 

Mess talbes: made so middle leuf or board is removable, 

to permit cleaning. Tables are serubdbed with soap and 
water after meals, 

Flies: screens should be kept repaired, doors closed, 
flies in mess hall destroyed by traps, fly paper, sprays 

and swatting. 
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Tnseet~eborne Diseases 


4, 


Definition: 


gh CAT EM MRM eT ETA na cog M RS Rue eh aes 


ene in which a blood-sucking insect is the 


only agent by which the causal organiams are transmitted 
from person to person or from animal to man, 

Tabulation of Yectors = the following tabulation of 
insect-borne diseases with their veetors (a vector 


ee 


is an insect carrier in which the disease germs 


undergo 


an essential phase of their life cycle) incluces these 


Disease 


Malaria 


Yellow Fever 


diseases of particular interest to the Army: 


Principal Vector 


‘Anovheles mosquito 
(several species) 
Aedes egypti mosquito 


) Dengue Aedes egypti and aedes 
‘albopictus sosquito 
: Tularemia Flies, ticks, lice and 


ee a ae, 


Rocky Mountain Spotted Fever 
Relapsing Fever 

Typhus Fever (epidemic) 
Tyvhus Fever (endemic) 
Rubonic Plague 

Filariasis 


ase. (Also contact 
with infected material) 
Ticks 

Lice and Ticks 

Body Louse 

Fleas (usually) 

Rat flea, 

Several varieties of 


mosquitos and biting 
flies, 

'fedes and vrobably : 
other mosquitos 


Paes ee ee 


Epidemic Encephalitis 


ae 


2 
3 


oe 


2, The sbove diseases are only prevalent in regicns where 
environmental conditions are favorable for the continued 

existence and maintenance cf the insect, 

Where the evcle of transmission includes an animal 
host of the infectious agent, or of the transmitting 
insect, the prevalence of the disease concerned is 
modified or entirely absent, depending on presence of 
animal heets. 

3. Trench fever, Typhus fever and Relapsing fever, depend 
on their transmission by the human louse, which is an 
absolute parasite on men, Consequently, these diseases 
are votentially the most dangerous to military forces, 

4 Transmission: depends upon the vector first sucking 
blood from an infected nerson or animal, later biting 
a susceptible individual, Infection may also occur 
from insect's saliva, or by its feces, glandular se- 
erctions or body fluids of the insect when ground into 
the skin by scratching. 
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6. 


The organisms of diseases such as Bubonic 

Plague may be transferred to man without undergoing 

any change within the body of the insect, but in 

others as malaria, the disease must pass through a 

stage of development in the body of the insect before 

the insect can infect another person. 

Preventive measures to be taken against these insect» 

borne diseases include protecting the patient from 

being bitten by insects capable of transmitting the 
disease, and protecting healthy persons from the bites 
of insects which have been infected, the eradication 
of all insects capable of transmitting the disease 

and the eradication of the specific germ from the body 

of patients. 

Control Measures for Mosquitos. 

a. Mosquito control: mosquitos not only transmit 
diseases as Malaria, Dengue, Yellow Fever and 
Filariasis, but are a source of discomfort, The 
most important is Melaria, 

b. Life cycle of mosquito: four stages in life cycle 
of the mosquito: egg, larva, pupa and the adult. 
The first three stages are passed in water, The 
adult is a free-flying insect. Males are vege-~ 
tarians; females are bloodsuckers and thus act as 
transmitters of disease. The time necessary for 
egg development is about three days; larva - 10 
days; and pupa + 3 days; mosquitos may breed in 
practically any water which persists longer than 10 
days, in ponds, swamps, drains, roof gutters, tin 
cans, etc. Range of flight is 1 mile, more with 
favorable wind, 

c. Group characteristics: the three groups of mose 
quitos which are concerned in the transmission of 
disease are Anopheles, Aedes and Culex. Each of 
these groups contains several species whose 
charecteristics vary somewhat. It is sufficient 
to the scope of this manual to list the general 
characteristics of the three main groups, 

(1) Anopheles 

(a) Transmits Malaria (not all species of 
Anopheles). 

{b) Bites at dusk, night and dawn. 

(c)} Breeds chiefly in water away from 
habitations, preferring ponds, streams 
and swamps. 

(d) Eggs are boat-shaped, are laid singly, 
and tend to collect on the water in 
triangular patterns. The adult may live 
1 to 3 months. 

(e) Larvae lie parallel to the surface of the 
water and fsed at the surface, 

(f) Adults have long palpi and spotted wings 
and rest at an angle of 45° to the 
surface. 


-138~ 


Eggs of Culex ftosquito 
(egg raft) 


‘Eggs of Anopheles 
Mosquito, 


Eggs of Anopheles Mosquito 
showing floats, 
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(2) 


(3) 


Acdes 

(a) Transmits Dengue, Yellow Fever and 
Filariasis. 

(b) Bites during the day. 

(c) Breeds chiefly in collections of water 
in and about habitations (rain barrels, 
buckets, gutters). 

(d) Eggs are slender and are laid singly on 
water, 

(e) Larvae hang at an angle in the water, feed 
below the surface of the water, and breathe 
at the surface. 

(f) Adults have short palpi, wings clear of 
spots, and bodies striped with silver color. 

| They rest parallel to the surface, 

Culex. 

(a) Transmits Filariasis. 

(b) Bites at dusk, night and dawn. 

(c) Breeds chiefly in and about habitations, 
but also in stagnant water, in swamps 
and cesspools. 

(d) Eggs are cemented in rafts on surface of 
water, 

(e) Larvae hang at an angle in the water but 
have longer breathing tube than Aedes. 

(f) Adults have same resting position and same 
short palpi as Aedes, but their bodies 
have no stripes. 


Mosquito Centrol Measures. 


(5) 


Elimination of breeding places, 
Destruction of mosquito larvae and adults. 
Protection of man from the bites of mosquitos. 
Isolation of cases and carriers to prevent 
infection of mosquitos, 

Treatment of cases and carriers. 


Responsibility for Mosquito Control. 


(1) 
(2) 


Mosquito surveys are ordinarily a function of 
the Medical Department. 

Commanding officers are responsible for the 
execution of mosquito control measures, 


Elimination of Breeding Places, 


{1) 


(2) 


Filling = this is effective. It is practical 
for small depressions where streams overflow 

or storm water collects. Earth, rocks, garbage, 
cinders, rubbish and old manure may be used as 
a fill, 

Drainage = this is applicable in the case of 
small ponds of water or swamps, either by 
surface or by sub-surface drainage, Surface 
drainage can be accomplished by open U+shaped 
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ditches. These ditches may be lined vith 

tile or cement. Unless lined, attention is 
required to keep out vegetation. Sub- 

surface drainage = either by a trench filled 
with small rocks or by a line of locsely Joana 
tile under the surface of the ground. 

(3) Stream training. This is effective but requires 
considerable labor. Stream edges should be 
straightened; pot holes removed; grass and 
underbrush removed for a distance of 4 feet both 
sides of stream. 

(4) Emptying water containers, Sontainers should 
be emptied weekly. Frequent inspections should 
be made for ecllections of water in tin cans, 

- gutters, or where water abidects. 
G. Destruction of Larvae, | 
1. These measures are all cf a penticineety nature and should 
’ be repeated every 7 to 10 days. Common larvicides are 
. crude oil, waste motor oil, kerosene, paris green and 
Panama larvicide, © 
a. Ciling ~ a continuous film of oil must be maintained 
on the surface of the water for 2 to 3 hours in order 
to kill larvae. About 1/2 pt., of oil is used to 
each 100 squere feet of water: surface, Crude oil, 
fuel oil, waste motor oil or various mixtures of these 
oils may also be used. There are various methods of 
applying oil, 

(1) Knansack sprayer consists of a container for 

| oil, a pump and a soray nogzle. 

(2) A water can ~ slow method, 

(3) Drip oiler may be used in slow moving streams, 

| ; (4) Submerged oiler may be used cither in streams 

or ponds. : 

: b. Paris green is mixed with 100 parts of road dust or 
% fine eshes before application and used against adult 
mosquito which feeds on.stream or water surface, 
This mixture is applied by band, by hand blowers, or 

by spreading from airplane, 

c, Panama larvicide = a phenol larvicide, The volume 
of water to be treated must be known. It may be 
applied sith spray or poured into the water and it 
will not destroy fish. 

ad. Destruction by raiural enemies - fish, such as the 
top feedinz minnow eat lervae and are valuable in 
ponds end slow streams, 

e. Destruction of adults. 

(1) Swatting - fly swatter or folded vaper, 

(2) Spraying - valuable in buildings. 

(3) Hand catching - slow and difficult, used to 
secure specimens, 
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f. Protection of Individual, 
(1) Protection from mosquitos is necessary for 
both patients and healthy individuals, as it 
controls disease and frees from discomfort. 
(2) Screening ~ is only of valuc if maintained in 
perfect repair, 
(3) Mosquito nets. Mosquito nets or bars are to 
be used on beds in all areas where mosquito- 
borne diseases are endemic, 
(4) Repellents, These are mixtures which when 
applied to the skin partially or completely 
repel mosquitos, Use 1 part of epsom salts, 
10 parts water; oil of citronella and cam= 
phor and oil of cedar wood. 
ge Medicinal prophylaxis = quinine or atabrine are 
valuable means of preventing the development of 
Malaria among troops in areas where Malaria is 
highly prevalent and where satisfactory protection 
from mosquitos cannot be secured. Dose of quinine 
should be 5 to 10 grains each day. ! 
7. Control of Lice. | 
a Diseases transmitted, Lice transmit typhus 
fever, trench fever and relapsing fever. | 
b. Classification of lice, | 
(1) Pediculus humanus corporis ("body louse", 
 “Neootee"), this one is chiefly responsi- 
ble for transmission of louse-borne di- 
Seases. 
(23 Pediculus humanus capitis - head louse, 
3) Phthirius pubis (crab louse) 
ec, Life Cycle . . 

(1) Egg stage - eggs are attached to the hairs 
of the body and head, fibers of clothing by 
cement excreted by the female, They are 
opaque, yellowish, ovoid in shape and pin 
point in size, igg hatches in about 8 days 
at temperature .of 869 to 90° F, 

(2) Larval stage + larvae are whitish in color 
and pin head in size, This stage lasts a- 
bout 9 days, 

(3) Adult stages ~ adult female, starts to lay 
eggs within a day after development; 5 to 
1O per day for 30 days, 

d. Characteristics of Lice, 

(1) All three types must live on human blood 
for existence and will die if deprived of 
it. in higher temperature more food is 
required and they die more quickly if 
food is not available, ; 

(2) Lice are disseminated by adult lice or eggs 
being dropped off the body in straw, debris, 
blankets, clothing or on latrine seats; crab 
lice by sexual contact. 


Be 
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(3) and and eggs are killed in 5 minutes b 
dry heat of 131° F. and 1 minute by 155° F,3 
killed in 30 seconds by boiling water, 

(4) Lice do not transmit disease by act of biting. 
They defecate as they feed. The disease 
viruses are in the excreta and are scratched 
inte the skin by the human host, 

Delousing - must be universally effective throughout 

unit. 

(3) a twaiVlanels must bathe thoroughly and 
shave various parts of body if necessary. 

(2) Clothing and equipment must be deloused. | 

(3). Latrines, beds and any objects possibly harbors 
ing lice must be disinfected or destroyed, 

(4) Clean clothing mst be issued to all individuals. 

Bathing. 

(1) Improvised shower bath. 

(a) A water sterilizing bag is suspended from 
a scaffold on a tree limb, Stone filled 
soakage pit constructed beneath shower. 

(2) Large tin can with perforated bottom may be 
suspended from a tree and platform - one man 

-pours water in the can while another bathes, 

(3) Barrel with valve in the bottom may be used. 
This is made by 2 plunger which fits in @ can 
and is controlled by means of a lever and 
handle within the reach of bather, 

Shaving is necessary when eggs are present on eres 

as eggs are difficult to remove, 

Sprays are not advisable, 

Head lice - if head lice are present, loosen the 

eggs from the hair by the thorough application of . 

vinegar followed by shampooing the scalp with hot 

soapy water containing 25% of kerosene; hair should 
be combed with a fine toothed comb to remove nits not 
removed by washing; when possible the hair should be 
clipped short, 

Disinfestation of clothing and equipment, 

(1) Steam will not seriously affect cotton or 
woolen cloth, but will damage leather, felt 
or webbing. Boiling water will shrink woolen 
cloth. Dry heat is practically harmless for 
all articles except wool, which it will damage 
somewhat, . 

(2) Available methods for delousings 
{a) Mobile disinfestor (G.M. function) four- 

wheeled trailer type and are usually steam 
pressure disinfestors. After clothing is 
placed in the disinfestor, a vacuum of 10 
to 15 inches is created, then steam is 
turned into the inner chamber until a 
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MOBILE DISINFESTORS - - These are of the fourewheel trailer type and are usually steam pressure 


disinfestors although a’ current steam disinfestor is manufactured 
(thresh type). The pressure type consists of a horizontal steam 
chamber around which there is an outer jacket which is assembled as 

a unit with a boiler, After the clothing is placed in the disinfestor, 
a vacuum of 10 to 15 inches is created after which steam is turned 

In until a positive pressure of 15 pounds is attained, this being 

held for about 20 minutes. At the end of this time the steam is 
released ‘and a vacuum of 10 to [5 is produced in order to dry the 
clothing. This vacuum ts held for about 5 minutes, Clothing should be 

placed Tr loosely in order that the steam may penetrate, 
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positive pressure of 15 pounds is obtained, 
Pressure is held for 20 minutes, steam re- 
leased and a vacuum of 10 to 15 inches is 
held 5 minutes to dry the clothing, 

(>) Servian Barrel Type - this is a company 
installation and consists of a barrel in 
which the clothes are placed to be dis- 
infected. dhe lower part contains a re- 
cepticle for water which is placed on an 
improvised firebox, ; 

(c) G.I. can is usually most practicable, for 
no separate container for water is neces- 
Sarye 

(a) Clothing and equipment may be placed in 
ovens, boxes and cans which are subjected 
to dry heat. After removing as many lice 
as it is possible by handy clothes are 
pressed with a flat iron, ‘Where practi- 
cable, clothing made of cotton, linen, 
and silk, may be boiled for five minutes, 
leather belts, shoes and hats which cannot 
be disinfested by other means, should be 
immersed in a 5% cresol solution for 30 
minutes. 

(e) Storage of infested clothing and equipment 
will accomplish disinfestation by depriv- 
ing the lice of a food supply. Store in 
a dry place 30 days, 


8. Control of Ticks. 
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Diseases transmitted - ticks are able to transmit 

the causal agents of Rocky Mountain Spotted Fever, 
Relapsing Fever, tularemia, through the egg stage 

to the progeny, any stage of which is capable of 
inoculating the host with the causative agent. 

Habits and characteristics - life cycle of tick con- 
sists of egg, larvae, nymph and adult. Tick deposits 
several thousand eggs on the ground. Egg stage is 3 
to 4 weeks, Larvae seek a warm-blooded host upon 
which they feed for 2 to 4 days, drop to ground, re- 
main dormant for several weeks, They molt and be- 
come nymphs which again seek a warm-blooded animal 
upon which to feed for 4 to 8 days. Nymph then drops 
to the ground; after several weeks, molting occurs and 
adult emerges, Adult finds a host and attaches itself, 
Adult ticks can live 2 vears without food and cold 
weather will not kill them, 

Control measures - control of tick-borne diseases by 
ridding the country of ticks is difficult. Buildings 
of little value infested with ticks, should be burned 
or kerosene or cresol insecticide may be used, Con- 
trol of the tick is mainly through control of wild 
animal hosts and eradication of smaller animals in 
tick infested country or area is desirable, 
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d. All individuals in tick infested localities should 
frequently examine their exposed skin area . 
and promptly remove the ticks, 

Control of Bedbugs 

a. Bedbugs exist where they can live in close asso- 
ciation with man; they have been suspected of 
transmitting relapsing fever and leishmaniosis, 
However, since they are blood-sucking insects 
they may transmit any disease in which there is a 
blood stream infection, 

b. Habits and Characteristics + life cycle of bedbugs 
consists of egg, larvae and adult stages. Eggs are 
deposited in cracks and crevices and hatch in 4 to 
10 days in warm veathers; larvae are yellovish white 
and resemble adults; blood is necessary for the 
development of the larvae and they are developed 
to adult stage in 6 to 11 weeks, Bedbugs feed at 
night and may survive 6 months or longer without 
food. All forms killed at a temperature of 113° F, 
or temperature below freezing. Bedbugs are spread 
by clothing, bedding, baggage or furniture, They 
hide in any crevice of wooden or metal structure, 

ec. Control Measures 

(1) Fumigation ~ this is the most effective way to 
destroy bedbugs, provided e penetrating gas is 
used, such as, hydrocyanic acid gas; however, 
this gas is dangerous. Sulfur may be used for 
fumigation. Fumigation should not be attempted 
by untrained personnel, 

(2) Liquid insecticides are effective if thoroughly 
and repeatedly used. An effective mixture is 
kerosene containing 10% cresol or 5% turpentine, 
Kerosene alone can be used; steam may be used 
for cloth and beddings; dry cleaning and hot 
water: hand picking, brushing and shaking, also 
flaming the steel cots with blow torch is 
effective. 

Control of Roaches and Ants. 

&. Roaches and ents do not transmit any insect-borne 
disease, but may transmit intestinal diseases by 
contamination of food. - 

b. Control Measures 
(1) Deprive ants and roaches of food supply by clean~ 

liness of mess and by protection of food 
supplies through refrigerators and screened 
cabinets. 

(2} Sodium flucPide placed in cracks and crevices 
or spraying with liquid insecticide are 
efficient. This is best done at night, 

(3) Ants are destroyed by destruction of nest: by 
use of boiling water or kerosene, 


VI. 


11. Control of Fleas 
a, Several varistics of fleas are vectors of Bubonic 
Plague and Endemic Typhus Fever, Various small 
animals, particularly rodents serve as reservoirs 
of infection from which fleas may transmit Bubonic 
Plague or Endemic Typhus Fever to man, The rat 
flea is the most common vector. Fleas sometimes 
select man as host when he comes in direct contact 
with small animal hosts. 
b. Control Measures. 
(1) Elimination of Anaad Hosts 
(2). Pet animals as cats and dogs mov be freed 
of fleas by washing in 10% emulsion 
of kerosene, 
(b) Rats - are a reservoir of infection of 
Bubonic Plague end Typhus Fever and also 
a factor in spread of other diseases, 
Rats are destroyed by trapping end 
poisoning, fumigation, use of natural 
enemies and rateproof buildings. 
(2) Destruction of fleas is accomplished by 
(a) Fumigation as for bedbugs. 
(b) Spraying and scrubbing - fleas are 
destroyed by scrubbing with soapy water 
contnining 10% kerosene and 5% eresol,. 


Miscellaneous Diseases 


These diseases include Scabies, Smallpox, Chickenpox, 
Tetanus, Rabies, Gas Gangrene, Ringworm and Plant Dermatitis. 


Scabies «= is a skin discase produced by the action of 
certain small animal parasites commonly called "itch mites", 
The parasites are transferred from one patient to another 
through contact, To prevent Seabies, cleanliness is essential 
and those infested should be isolated, havs their skin treated 
and their clothing, bedding, etc., disinfested, 


Smallpox - the specific organism which is unknorm, is 
probably transmitted from one person to another by direct 
contact, and by contact with articles soiled with the discharges 
of infected individuals, and perhaps by flies, Preventive 
measures against Smallpox include prophylactic vaccination of 
all individuals; and. isolation of the patient until all lesions 
are completely healed, 


Chickenpox = a mild disease, is probably transmitted in 
the same manner as Smallpox, and resembles slight cases of the 
latter, Patients suffering from Chickenpox should be isolated 
until the lesions are completely healed, 
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Tetanus - or lockjaw, is caused by the tetanus bacillus, 
which ordinarily gains access to the human body through a wound, 
Preventive measures against lockjaw include personal cleanli~ 
ness; the prompt treatment of all wounds, particularly gunshot 
and punctured wounds, and the administration of tetanus anti- 
toxin. Becrzuse the soil of a battlefield, especially in 
cultivated creas is contaminated with the tetanus bacillus, 
regulations require that all men wounded in action be given 
1500 units of tetanus antitoxin, and thet the fact of its 
administration be entered on the emergency medical tag, field 
medical card, etc. Subsequent doses are given, if necessary, 
Patients with any other kind of wounds, susnected of being 
infected with the tetanus bacillus, are given similar prophy- 
lactic doses of anti-tetanic serum, 


Rabies, or hydrophobia, is transmitted from the lower animals, 
usually the dog, to man by the injection of the saliva into 
wounds which have been produced by bites of the rabid animal, 

In man, about forty days elapse between the time of being bitten 
and the development of the disease, Fortunately, this long 
incubation period affords ample opportunity for the administration 
of antis-rabic vaccine, more commonly known as the Pasteur 
Treatment, a method of prophylaxis against the development of the. 
disease which has proven highly satisfactory. 

In addition to the vaccine, other preventive measures 
include muzzling and leashing of ali dogs, and carefully observing 
and examining the animal suspected of having Rabies. “hen a 
clinical diagnosis of Rabies in the animal is confirmed, he is 
killed and his brain is examined for specific evidence of the 
disease. As a matter of routine, all bites produced by animals 
should be thoroughly cauterized with nitric acid and otherwise 
surgically treated. 

There is now commercially available an antierabic vaccine, 
which, if administered universally and annually to dogs as a 
prophylactic measure, would go far towards eradicating this 
dreaded disease, This treatment does no harm to the dog, 


Gas Gangrene is an acute infection, occurring in large 
macerated wounds contaminated with human or animal waste found 
in soil. The infection is associated with compound frectures and 
3 large crushing or tearing wounds that come in contact with the 
soil, but it has occasionally followed puncture wounds or small 
| abrasions. Once the disease develops it is extremely difficult 
| to control. The mortality is very high. 

Prevention - every extensive wound should receive the best 
of attention, the patient being placed in ea hospital. 

Treatment - in mild cases, the wound should be cleansed of 
all discolored, frayed or devitalized muscle or skin tissue, It 
may be necessary to sacrifice entire muscles, The wound should 
be left open. Irrigation and cleaning of the wound should be 
frequent. In advanced cases, extensive excision or amputation 
may be necessary, : 

Anti-toxic sera should be used as a prophylactic in all 
wounds where contamination with gas bacilli is probable, 


Ringyorm - the terms. "trichophytosis" or ringworm compose 
a group of skin infections due to parasitic fungi. Numerous 
different fungi may be responsible for these infections and 
all parts of the human body may be involved, i.e., Tinea 
Cruris or Dhobie itch which is ringworm of the inguinal region, 
or groins. Tinen Circinata is ringworm of the body. 
Dermntophytosis (athlete's foot) is ringworm of hands and feet, 
All of these infections tend to become chronic, and 211 thrive 
in warm weather or in other conditions which result in 
perspiration. They are common in all walks of life, They 
may be mild or severe and disabling. 

Control Measures for all forms of ringworm infection are 
the samc, The main in object is to prevent the bare skins of 
noninfected individuals from coming in contact with any objects 
which may heave been contaminated by infected persons. 

; Treatment - All cases should be promptly and adequately 

. treated; self-treatment will often aggravate the condition, 
Proper care of the feet is important in the prevention and cone 
trol of ringworm of the feet. All bethhouses should be 
equipped with foot baths, containing solution to prevent this 
infection; however, the most effective control measure is 

- @isinfsetion of bathhouses, floors and equipment and by the 
disinfection of towels, swimming or gymnasium equipment, Dis-= 
infection by boiling, by solutions of calcium hypochlorite, 1 
oz. to 1 gal. of water; 2% crescl solution may be used, Shoes 
are treated by 1% thymol in gasoline or alcohol. 


Plant Dermatitis ~ (Poison ivy, poison oak, poison sumac), 
These are thse. common plants thet produce skin irritation in 
susceptible persons, Harmful part of the plant is the resinous 
sap or cil which exudes from all injured surfaces, The symptoms 
which appesr within 24 hours after contact, are generally 
severe intense, burning and itching and a foeling of increased 
tension of the skin. 

Control Mee sures 

IT. Learn so recognize the plant and then avoid it. 

2. Wear gioves while at work. 

3. Change outer clothing and gloves before associating | 

with other men. 

4. Burn poisonous plants away from camp and so the wind 

is bloving smoke away from camp. 

5. Choose camp sites where poisonous plants are not present. 

Personal Measures - contaminated clothing and implements 
should be well vasned with water (soda water, if possible) or 
exposed to direct rays of the sun for several hours. 

All’ parts of the body that have been exposed to the plants 
should be well washed with a strong soap solution or alcohol, 
gasoline or kerosene may be ated Washing must be prompt or 
poisons will spread, - | a3 

If Slisters appear, sse a medical offirer and receive 
medical treatment, yin 
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INFORMATION RELATIVE TO COMMUNICABLE DISHZASES 
| INFECTIVE : TRAN SI SSION INCUBATION 
DISKASE AGENT SOURCE AVETUE OF PERIOD 
Poliomyelitis Undetermined, Di scharges of [- Contact: istered 
(Infantile ‘probably fil- jnose, throat direct probably 3 to 
yarelysis) trable virus ‘and bowels jadirect AO days usu- 
Food: ally 6 days.: 
; | milk 
i 
Typhoid Fever laypnote Tien —. “1 discharge caning 7 to 23 days, 
; bacillus jan urine f°) amusiiy 20 % 
| Contact: 14 : 
direct 
pon fang ef of — 
Dysentery : Flexner-Y j Water 
Bacillary i Bacillus, Sniga-| Bevel di eaherge Food 2 to 7 deys 
j Reuse, bacillus j ; Contact: : 
| direct 
| indirect 
Ra eecy rr ae Racaaes SRS oe 
| Dysentery | Endamoeba Water 
Amebic ‘ Histolytica | Bowel diecharge Food 20 to 95 days 
| | Contact: : 
| j direct 
indirect 


er et BOS | PSN eee o- 
| Filtrable virus | Blood of man 


| | 
| | 
| 


Dengue 


ae ee eee ee 


Bite of in- 
fected mos— 
ouito, Aedes 


Eeypti 


ee na a ne nr ne re tr ne | ann ee er ene = 


en ee eee 


*o2,. ISOLATION 
b, QUARANTINE 


a. 3 weeks from onset, 
, b. 14 days from last 


e. Vatii 2 successive 
stool cultures are 


negative. 
| b. None, 
{ 
Dee eae 4 
Ww 
a. 2-6 days efter 0 
" recovery, 
b. None 


ae te 


a, Prove vatient is no 
longer a carrier, 
b. None, 


a. During course of 
disease, 
b.- None, 


*at ON 
4 *oS3or Tp 
go ssamoo Suteng 


*suojl 
| *asvestp 
JO eSInod suTang 


*syooK 2 
*eSBosTp 
ae | Jo esanod Sutang 


*syser Z 
*esesstp 
JO esaznod satan 


“fer 1 


*aseostp 
JO asanoo suTang 


"at Of 
*oseectp 
gO uoTyeInp sutang 


ss 


“q 
°c AtTensn ‘skep 
6 0F Sanoy 7Z 


°e 


°/, AyTensn 
‘shop OT 92 € 


a */, 03 ¢ AjTensn 
a _*shkep 21 WE 
*q “eT AtTensn 
‘sfep 0% 0% § 
"e 
skep FT 04 € 
edAq ueti7e4 
a ut sée;p oT 
ee ATTensn ssotszej 
& 
| 
Golda 
NOTLVGNHONT 


*yo0aTp 


syoeyuog 


*syoT} pue 
SOLTJ peqooguy 


*se4TuU pue 
SHOT poxoosul 


*ZoortTp 
s3.00YU0D 
“SHOT pus 
SoTL peqoe sul 


SofT peqoojul 


yoo tips Toepuo 
ay i's mg veq {sTew 
“TUG Je{cIAUT jo 

Se;T* Ag*’ ey UeELr 

—“TO.y° Bets yer 
popoo TUT go egta 


ee eee ee ee 


so Teudouy 
*ortnbsow 
pepoe sit JO e4te 


GO Ghnvay 
NOIS sTASNVGL 


STeutuhs pu.0eig 
*sxunwc Tyo 
*sqtqget DITA 
“SyoTy 

peyoegut pue 
sTeurue poyoos 
“ut JO poot”d 


pootd 


pootd 


ATuowm0S 
$4yer Ssquepou 
§ ueu fo pooTY” 


ue JO pootg 


HOaNnos 


"SHOTS » 
*‘sotta* ttenb pus 


easusreqn}y 
WNTIS87.0eg 


BTS}3O4OTY 


(q9a0q YTqQQBU) 
eTwele{[ny 


Isaeg pseqyods 


ATqeqoig lurequnoy £07 

SeTy IeAog 

“STIeA Teceaes sutsdeqtoy 
fsoqoeyoortds 

TYSezenorg oTWSpTaq 


*eTsq4ouoTY 


oivoOUMeUg 
> 6 “ArT ce an, 
@ *‘ense Tg 
= ——T err 

sod Aq. —ne-cATLSOR 
€ ‘evpreyou Cac yconb 
MRTpouseytd | Sueigeccysseday 
_¢ S‘BtcepTen 

pita ESVESIC 

GAT LOG ANT 


fzeA0q snydsy 


ee 


' 
a ne en te i lt Aw ee nn stat tin 


ae ew etre since = eee 


~154~ 


*ouox *q *syoom [*UOTJOOTFUL punoji 
suo; ~~ ¢ 04 sfkep + UOTLBTNOOUT 
qooatp 
*suoN °q ‘ $4024.09 
*£VTTIqeo Tunuui0o *sAep 9T 92 9 “LTH 


FO potsed Sutang *v * poo, 


ENDLIVYVAO °4 dOIvaa Ad) 2ONaAV 
NOILVIOSI °?x NOTLVEANO NI NOLSSINSNVYL 


*ysSnp 
49°48 - [TOS 
*ornueW TBUTUY 


*Zoy £48028 
‘woo souTan 
pue sosieyostp 
Temog *4Bog 
pue mod jO ATTW 


LNAOV 


aqounos 


SESVESIG WIGVOINAW VIO OL ZATLVIAY NOILVAYOANT 


SULTTOeg (a2 fy00T) 
snue1e|, snueye. 
STSU93.t TON TIACW 
eT Toonig yueTnpu f} 
TATLOLINI — 


~155- 


weg te 


} 
z 
; 


wo 


Ja sb etyn ie ache 


cea pple 4 4 ye . diy eh Soi toh ili Dug 4 Nearry ra helmed Pee A et ees a 


sag a lh AF aa pe PAL 


ae ee 


ihoeetre Pua Sirsa 


PART TWO 
SOCIAL HYCIENE 


The chief ultimate desire of the average normal man and woman 
is to marry and have a healthy fumily of their own, This possibili- 
ty can be readily destroyed by certain infections known as venereal 
diseases, 

We Imow that a healthy body makes a more efficient man, whereas 
a diseased body may destroy that efficiency, Of the various diseases 
mankind is heir to, the venereal infections are pre-eminent as the 
destroyers of parenthood. More than 50% of sterility is due to 
Gonorrhea alone; whereas, Syphilis is responsible for so many di- 
seased conditions that the famous physician, Osler, called it "the 
captain of the diseases of death." No one wants venereal disease, 
yet venereal disease is quite probable when one persists in "taking 
a chance," 

In order to understand the extent of possible damage due to 
venereal infection, a brief resume of the normal functions and 
anatomical structure of the sex organs is herewith given for com 
parative study. 


I. The Sex Organs, 
A. ‘the Male. 

1. Penis - is the organ of copulation and contains three 
cylinder-like structures of erectile tissue, contain- 
ing multiple spaces or lacunae which become filled with 
blood from the internal pudic arteries, This filling 
with blood produces the condition known as erection. 
Two of these cylindrical structures are known as the 
corpora cavernosa and one through which the urethra 
passes, is called the corpus spongiosum, 

a. The urethra serves the double purpose of urination ~ 
and ejaculation of semen during the sexual act, The 
enlargement at the end of the penis is known as the 
glans, It contains numerous sensory bodies known 
as Pacinian VCorpuscles which receive sexual stimuli 
during copulation. These stimuli. go to the sex cen- 
ter in the spinal cord by way of the pudendal nerve, 
The glans penis is usually covered by the foreskin 
or prepuce, unless circumcised for sanitary purposes, 

2. Prostate Gland - is about the size and shape of a horse 
chestnut and surrounds the neck of the bladder, It is 
chiefly a glandular structure and consists of several 
divisions known as lobes, These contain numerous tubu- 
les and secretory epithelium, The prostatic secretion 
together with the contents of the seminal vesicles make 
up the semen. 
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In a large percentage of older men this gland 
becomes large or hypertrophied and interferes with 
urination. In thess cases, sometimes it becomes 
nededaney to remeve it surgically in ontirety or to | 
partially remove the enlargement through the penis, 
by an operation employing special instruments known as 
a prostatic resection. | : 

3. Seminal Vesicles = are two sac-like structures located 
posterior te the prostate on the lowcr sac portion of 
the bladder, Tha chief finction is that of 2 reservoir 
for the spermatozoa after they leave the testes and 

; until ejaculated. The serinal vesicles also scerete a 
fluid which is added to that of the spermatozoa and 
prostatic secretion to form the semen. | 

4. Vas Deferens - are two muscular tubc-like structures 
that conduct the spermatozen from the testes to the 
scominal vesicles, The junction of these tubes forms the 
ejaculatory duct which terminates in the prostatic | 
urethrn. The sensation at the time of ejaculation known | 
as an orgasm is largely due to the vcristaltie pulsation 
of the Vas Deferens, — 

5. The Testicles - sre the glends of reproduction, They 
are located in the see or bag known as the scrotum, They 
ere highly specialized organs serving 2 duel function. 


A Besides producing spermatozoa necessary for renroduction 
ok or parenthood, they clso slaborate an internal secretion 


: 
‘Tae that is necessary for the secondary characteristics of | 
re the man, such as voice, masculine stature, beard and | 
hair distribution. 

Each testicle is covered by a fibrous sheath which . 
also divides it into about 150 segments; each one cone ; 
teining from one to three tortuous tubules lined with | 
specialized germinating epithelium from which the male 
scsed or spermentozoon is developod. | 

On the beck portion of the testis and part of it is | 


se & convoluted tubular structure known as the epididymis. 
1 iis the spermatozoa pass through it to the seminal 
re _  wesicles their development continues. Destruction of 


the epididymis, and vas'deferens by disease or other 
methods, accounts for most sterility in the male, 
6. The Spermatozoon - sometimes called the mele seed, is 
; produced in the germinating epithelium of the testes. 
It averages about 1/500 of an inch (.05 mm) in‘length 
and consists of (1) | head containing the chromatin 
elements; (2) a body or middle piece which contains the 
~ centrosome ond (3) e teil which serves the function of 
locomotion only, 
B. The Female 
1. The Labia Majora and Minora = these are lip—like 
structures located on either side of the vagine, Their 
functions are chiefly sensory and »rotective, Within 


i | / -1 ky fn 


beth labia majora is a glend known as Bartholin's 
Gland, the secretion of which empties, via a duct, 
into the vagine. The labia majora join at their % 
upper portion in on elevated fatty mound known as (i 
the mons veneris. This is covered with hair as a - 
protective measure, . . 

2. The Clitoris — this is a miniature penis, minus the 
urethra, and therefore, is called a homologue of 
the male penis, Its only function apperently is that 
of © sensory organ. 

3. The Vagina « this is the female copulation organ and 
depository vault. The spermatozoa travel up in the 
uterus from the vagina where they are deposited at the 
time of ejaculation. 

4. The Uterus or Womb - this is the birth chambor wherein 
the fertilized ovum becomes entrenched and normally 
develops for nine months, Nourishment and blood supply 
for the fetus is obtained from the mother through 
special blocd vessels that develop in the walls of the 
uterus. At term, or after nine months development, 
the mother gives birth to a child. 

5. The Fallopian Tubes or Oviducts - are two tubular struc- 
tures located on either side of the top or fundus of the 
uterus. ey conduct the ovum to the uterus by means 

) of a rhythmic pulsation of their walls, 

a 6. The Gvary - the ovaries sre similar in function to those 
of the testes. That is, they produce the ovum, as well 
as an internal secretion necessary for the development 
of the female secondary characteristics, such as the 

| female stature, voice and hair growth and distribution. 

| 7. The Ovum - is the female egg of reproduction, It is 

| ebout 1/125 of an inch (0.2 mm) in diameter end 

| develops in the Graafian Follicles of the ovary on an 
average of one about every 2% days. In each ovary it 

is estimated there are about 35,000 of these follicles. 
As a rule the ovum becomes fertilized in the infundibular 
portion of the Fallopian Tube from whence it passes 

down into the uterus for subsequent development. 
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THE VENEREAL DISEASE MENACE 


Of all the diseases in the medical category, the venereal 
diseases stand out as the most prominent destroyers of human 
vitality, family pessibilities and even life. No single disease 
is as responsible for destroying parenthood ability as Gonorrhea, 
On the other hand, Syphilis may invade all the various organs of 
the body and nerveus systems rroducing degeneration and even 
death. Syphilis alone is credited witk causing about half a 
million deaths ea year. 


The percentage of population previously infected with Syphilis 
according to statistics recently compiled by Dr. Thomas Parran, 
Surgeon General of the United States Public Health Service, 
indicates that from 8&8 to 145 of every 1000 persons in various 
sections of the United States have Syphilis. An impression of its 
chronicity or tendency of the infection to remain active in a 
person's body may be obtained from the figures of Haustein which 
suggest that twenty times more persons have Syphilis than contract 
it each year. . 


From the economic standpoint, "illiams estimates that ten 
men insane from Syvhilis represent a net loss based on life 
expectaney of $212,245,000. Reference: "Modern Clinical Syvhilology" 
by Stokes. Estimating 12% of insanity is due to Syphilis, in the 
180,000 persons insane in the United States in 1910, the economic 
loss due to Syphilis alone based on earning capacity and cost of 
treatment was %467,000,000. (111 statistics are from "Modern 
Syphilology" by Stokes. ) 


PROSTITUTION = Most common course of venereal infection is from 
the prostitute, either professional or amateur, As a rule, the 
street walker is more apt to be infected than the professional 
prostitute, as the latter, in some cases, is subject to medical 


. examination; whereas, the street walker seldom submits to examination 


unless forced to. Ina survey of prostitutes in one of our large 
cities, more than &0% of prostitutes examined had either Conorrhea 
or Syphilis or both, It is safe to say that all prostitutes, sooner 
or later become infected so the best preventative is abstinence, 


VENEREAL DISELSES 


The four most common venereal diseases we will briefly consider 


are Syphilis, Gonorrhea, Chancroid and Lymphogranuloma Venereum,. 


A. Syphilis 
1. Approximately half a million people die yearly from some 
syphilitic infection. Syphilis may develop quite early 
after infeation and be manifested by definite diseased 
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conditions, it may not show up for a number of years 

after the infection is contracted, The victim may be 

ignorant of any syphilitic condition until in the course 

of a general examinetion a “assermann blood test may 

give him his first information. 

2. Syphilis can also be transmitted congenitally to the new 
born and manifest itself early or later during the 
development of the child, robbing him of his heritage 
of good health. 

a. Eticlogy = the specific organism that causes Syphilis 
is called the spirochete pallida, It was first 
identified in March, 1905, by Fritz Schavdinn and EF, 
Hoffmann, (Schaudinn, the narasitclogist and Hoffmann, 
the syphilologist). It is a corkscreweshaped 
orgenism from 4 to 20 microns in length, having spiral 
turns equelly spaced and with flagella at either pole, 
It is capable of moving in three directions, namely, 
in direction cf the poles, sideways and rotating on 
its axis. It is found in moist lesions, especially 

. the chancre and recegnized by a Darkfield microsccpiec 

examination, | 
b.. Stages of Syphilis 
(1) Primery stage - the lesion of this stage usually 
appears two to six weeks aftor the infection is 
contracted. It is a punched out ulcerated area 
with indurated borders known as the chancre or 
hard chanere, “hen of sexual origin, the chancre 
usuzlly appears on the genitalia, penis or pubic 
region in the male and labia or pubic region in 
the female, 
Chaneres may develop en the lips from kissing 

& syohilitic or from the use of infected drinking 
cups or smceking cigarettes oreviously sinoked by 
a syphilitic, They may also result from accidental 
infection on the fingers or other parts of the 
body with infected instruments, 

(2) Secondary stage - the secondary stage eppears one 
to two months after the chenere appears or two 
to three months efter infection end is manifested 
chiefly by certain skin lesions which are quite 
similar in appearance to other skin diseases. 
Preceding or accompanying these lesions, certain 
general symptoms may developv such as malaise, 
eching pains in bones and joints which are worse 
at night. Anemia may develop. Mucous patches may 
develop in the mouth, Hearing and sight may become 
impaired, The glands become enlarged and hair 
fells out in patches. Usually in this stage of 
the disease, it is not definitely disenosed without 
& positive Massermann test to prove its identity. 
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(3) Tertiary stage - ebout two years after a 
syphilitic infection, various lesions develop 
which affect the skin and deeper tissues, 
especinlly the bones and viscera, 

The chief lesions that develop are gumma, 

. fibrosis and ulceration, which do not tend to 
heal and cause degeneration and destruction of 
tissues involved. Of the viscera, the 
testes, liver, spleen, heart and lunes are most 
commonly involved. Bones may become thin and 
brittle and fracture easily or produce the 
cherecteristic knee joint enlargement known as 
Charect's joint. 

In the ease of the spinal cord 2 summatous 
lesion devélops, causing a chronic inflammation 
of the enclosing membrane, which may result in 
locomotor ataxia (tabes dorsalis). Gummata may 
also affect the bones of the skull, as well as 
the soft tissues. In case of brein involvement, 
a softening may take place producing a form of 

nsanity known as paresis, 


36 seiaenied Syphilis 


Syphilis may also be transmitted to the new-born before 
or during birth end manifest itself about three months 
efter birth or later in life. Both mental and 
physicel changes may take plees. Gradual deafness, 


blindness and characteristic teeth development are 


common in the child, 

Stokes in Modern Clinical Syphilology ciaims that 
congenital Syphilis, a term widely used in place of 
heredoesyphilis may be applicd more strictly to that 
typeof the disease which follows the infection of the 
fetus in pessing through the birth canal, Congenital 
Syphilis is thus a form of acquired Syphilis. Its 
course differs considerably from that of the prenatal 
or hsredo-syphilitie type. Stokes says that the latter 
involves an overwhclming of the child with the or- 
ganisms whose thoroughness often surpasses anything 
seen in the acquired form of the disease. Pinard and 
Hock (1920) claimed to have demonstrated the 


spirochetes in the semen in three out of eleven patients, 


whereas, Engman and Fberson found them in the semen in 
two out of seventeen patients. 
Congenitel Syphilis may be transmitted to the child in 
either of the following ways: 


(1) Paternal - the infection accompanies the semen; 


about 40% of the children thus infected are 
either stillborn or die in early infancy, 

(2) Maternal - the mother had Syphilis before con- 
ception, the ovum becoming primarily infected. 
Child mortality is about 80%. 
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(3) Mixed Infection - both parents have Syphilis 
and transmit it to the new born child, Mortality © 
is approximately 90%. 


(4) Pest Conceptional Syphilis - the mother becomes 
syphilitic after conception has taken place and 
transmits the infection through the placenta. 


Gonorrhea 

1. Gcenorrhea or Meisserian infection is the most prevalent 
of the venereal diseases. It is estimated that avvroxi- 
mately 60% to 70% of the population has or has had 
Gonorrhea infection. 

2. Gonorrhea is caused by a specific non-motile parasitic 
biscuite-shaped gram-negative crganism known as the 
diplococeus of Neisser or the gonococcus,. 

3. The gonococcus was identified first by Neisser in i879. 
When the stained smear is studied under the microscope, 
the gonoceoecus is seen in acute cases within the pus celis, 
hence called intracellular and look very much like coffee 
beans with flattened surfaces adjacent. 

4. Gonorrheal urethritis appears three to six days after 
infection with smarting on urination, itching penis and 
scanty discharge. Later the discharge becomes more 
profuse and micturition may become more painful, especially 
if ulceration of the muccous lining of the urethra takes 
place. Associated symptoms usually are malaise, pain in 
the small of the back, tenderness in the perineum and 
constipation. Direct complications are prostatitis, 
cystitis, seminal vesiculitis and epididymo-orchitis. 

The most common complications from absorption of the gono=- 
toxin or the blood stream invasion cf the gonoccus, or 
mixed infection, are gonorrheal rheumatism, endocarditis, 
lumbago, sciatica and neuritis. Accidental infection of 
the eyes produwsa specific conjunctivitis, which, if not 
cured, may produce. ulceration.or even blindness. In new 
born babies, physicians put medicine (silver nitrate or 
argyrol) into the eyes to vrevent ophthalmia neonatorun,, 
or blindness of the new born from gonorrheal infection 
received from the mother in the birth canal. 

5. Gonorrheal infection is responsible for more than 50% 
of sterility in men by its destruction and closure of the 
spermogenic tubules, the epididymis or the Vas Deferens. 
In women it.is responsible for about 90% of sterility and 
70% of ali pus operations of the abdomen. 


Chancroid 

Chancroid or soft chancre usually occurs on the penis in 
the male and labia in. the female. It is caused by the strep- 
tobacillus of Ducrey or a mixed infection and appears as one 
or more papulopustular lesions which appear two to three days 
after infection. These rapidly break down into multiple soft 
bordered ulcerated areas, somewhat painful to touch end have 
more or less purulent discharge. A common complication is 
abscessed involvement of the inguinal glands known as Bubo. 
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D. $Lymphogranuloma Venereum 

This infection may occur as a small trivial lesion in 
the genitalia or rectum and is due to a filtrable virus, 
From the initial sore it may become & systemic disease involving 
the glandular system. Multiple areas of softening may develop, 
as well as strictures end fistula formation, involving the 
genitalia as well as the rectum, The specific diagnosis is 
made by the Frei Test. : 


COMPLICATIONS OF VENERFAL DISEASES AND ASSOCIATED CONDITIONS 


STRICTURES - they may occur in any part of the urethra, but 
occur chiefly in the more vascular portions like the penile and 
membranous urethra, They result from either a severe infection, , 
usually Gonorrhea, or strong medication, causing a pronounced 
inflammatory condition of the lining of the urethra with ulceration, 
after which scar-like tissue develops, causing a contracture of the 
urethra, When persistent, careful dilation with sounds is necessary 
at definite intervals; first to dilate the oe ee then to 
keep it open. 


HYPOSPADIAS ~ sometimes a congenital defect of the urethra 
develops whereby the urethral opening is beneath the location of the 
normal opening ~ this is called hypospadias. 


EPISPADIAS = similar 9 Kaaba aioe but opening is above, 


BUBU - this is a ubtaties infection of the inguinal glands 
and is a common complication of the venereal infections: 
lymphogranuloma venereum, granuloma inguinale and chancroids, 


VARICOCELE - this is an enlargement of veins in the scrotum 
resembling a "bunch of worms", The vein walls are over-distended 
and engorged with blood. This is not due to venereal infection and 
is not a serious condition, Surgery is one of the chief corrective 
‘measures for this condition. 


HYDROCELE ~ this is a watery accumulation in the scrotum between 
the linings. It is usually secondary to injury and although not 
serious, may be annoying at times. Aspiration with proper asepsis 
will give relief, but permanent relief is obtained by means of 
surgery or in some cases, by injection of certain medication into 
the sac. It is important not to confuse hydrocele with a complete 
inguinal hernia into the scrotum, but differentiation can be 
readily made by transillumination of light. In the case of hydrocele, 
light from a flash light placed ageinst the scrotum can be seen 
through the tumor mass or swelling: whereas, in case of hernia, it 
cannot. 
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PEDICULOSIS (Crabs) - an infestation in the hairy portions 
of the genitalia and rectum with a louse similar to a body louse, 
which is contracted by body contact with someone heving them 
or which may be aequired from infested places, such ds toilet 
seats, They may be gotten rid of by either shaving the hair in 
infested arens, or use cf calomel powder, or blue cintment, or a 
copper solution, such as Cuprex, 


SKIN DISEASES - various types of skin diseases resemble 
similar lesions in Syphilis and to the untrained sye may easily ~ 
be mistaken for Syphilis, -Clinical diagnosis in these cases is 
usually made more certain by the Yassermann blood test. 


ARTHRITIS + there are verious forms of arthritis, caused by 
different infections. However, it is one of the most common 
complicetions of a severe case of Gonorrhea, especially “when the 
infection gets into the blood." In these cases, usually the 
knees, wrists or ankles are first affected, after which general 
involvement may take place. Treatment in these cases is two-fold, 
first that of the specific infection, Gonorrhea, and secondly, 
the complication, Arthritis. Baths, packs, diathermy, dict, 
internal medication and sometimes vaccines: sre used. However, 
"fever therapy" and. the high frequency beking apparatus shortens 
its duration. Usually the condition is quite painful and-the 
treatment takes e long time. 


NOTE: WASSERMANN BLOOD TEST - is a test for syphilitic infection 
based upon a complement fixation which prevents hemolysis 
or breaking down of red blood calls, 

When the red blood cells are not broken down, there is 
a nogative hemolysis or positive syphilitic reaction, 

If the blood cells are broken down, there is a positive 
hemolysis or negetive syphilitic reaction, Materials 
required in making « Mpc test are: 

1. Antigen from a beef hear 

2. Blood serum from the cet alies 
3. Red blood cells from sheep, 
4. A&mboceptor from rabbit, 

5. Complement from guines. pig, 


KAHN TEST - a modification of the Yassermann test. 2% is 
@ precipitation test for Syphilis. 


KOLMER'S TEST - a modification of the Hengabndin wherein 
a specific complement fixation method is done, 


TPES IMENT 


&. Prophylaxis 

1. Regulations require that an enlisted man report immediately 
or as soon as possible after exposure to the prophylactic 
station fcr prophylactic treetment. If not, ard he 
acquires a venereal infection, he is liable for punishment 
and is hospitalized without pay for 2 course of treatment. 
Prophylaxis, if taken within an hour efter exposure, is 
90% effective and only 59% »ffgctive if taken in threo 
hours. After that, the officney rapidly decrenses, 

2. Prophylaxis is given at station, 
a. Regulation report made out. 
b. Genitels washed with ereen wap oclution,. 
ce, Genitals washed with Bichloridc of Morcury (1 ~2000) 

solution. 

ds. Injection of 2% -retargol solution into the urethra - 
held about 5 minutes. 
e. Genitals treated with calomel saive. 
f. Protective covering over genitals. 


B. General 
1. It is universally agreed thet Syphilis should be treated two 

years or mere, depending upen the Yassermann reaction. Of 
the various drugs used, three stand out as more or less 
specific: arsenicals, bismuth and mercurials, 

2. In treatment of Gonorrhea, more diverse methods may be used, 
Some prefer the combined treatment of internal mediceticn 
with urethral injections or irrigations. Soms denend upon 
internal medicstion alonc; whereas, cthers give the internal 
medicetion togethcr with some form of a vaccine. Vsrious 
drugs are used in its treatment, but during the past three 
or four years one or more of the sulfonamides have been used 
with considerable degree of succsss, - Improper cr unwise 
use of these drugs may produce harmful effects due to their 
toxic effects upon the blood. and achdanriste | systems. 

3. Chaneroids and Lymphogranuloma are treated localiy, primarily 
but the sulfonamides are elso used internally, especially 
in the treatment of Lymphogranulome Venereum. 


A soldier who econtracts venereal infection should not temporize 
or jeopardize his health through self-treatment or experimental 
treatment. He should ge on sick call immediately and take the 
prescribed treatment as thoroughly as he would in case cf any other 
serious tyve of infection. 
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OPERATING ROOM AND SURGICAL TECHNIQUE 


A. 
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PART ONE. 
NURSING 


INTRODUCTION TO NURSING 


The purpose of this training you are to receive is to prepare 
you as "Technicians", so you can efficiently nurse medical and 
surgical patients, A surgical patient is one who has undergone 
an operation, been badly burned, or injured (i.e., gunshot 
wound or broken leg), All other patients are classified as 
medical patients, 

Essentials of good nursing methods, 


260 


36 


Any nursing method used must be scientifically sound. That 
is to say, it must be based on such sciences as Anatomy, 
Physiology, Bacteriology, etcé 

Any nursing method used must be acceptable to the patient, 
It. must be (a) safe, (b) effective and (c) carried out in 
a manner that provides him with all the comfort possible, 
The technician carrying out the treatment must mow (a) 
why it is given, (b) how it is given, (c) what symptoms to 
expect during and after the treatment, and (d) results to 
be expected from the treatment, 


Points to be remembered: 


1. 
260 
36 
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8. 
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Support carefully and securely the patient's body when 

necessary to move hin, 

Adjust and watch carefully any mechanical devices used on 

the patient. (i.e., oxygen mask), 

Prevent fires by keeping matches and other inflammable 

materials from irresponsible patients, 

Take care to keep inflammable anesthetics such as ether from 

sparks and open flames, 

Avoid using force in handling tissues during dressings and 

treatments, 

Avoid long continued pressure on patient's body due to 

splints, bandages, and position in bed, 

Use correct degree of heat or cold when these agents are 

applied, 

Carefully check and be sure the medicine you are giving the 

patient is exactly wet is ordered and that you have the 

correct dosage, 

meet Gye own body avd dress clean and neat, wash your hands 
with soap and brushes, or a disinfectant between care 

of patients and treatments. 

Use proper steriligation methods and technique to protect 

yourself, as well as the patient. 

Have your ward properly lighted and ventilated, (i.e., warm 

when bathing and cool when sleeping). 

Keep your ward "QUIET", 

Keep your equipment clean and in good condition so it is al~ 

ways ready for use at a moment's notice, 
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14. Keep an eternal watch for untoward or dangerous symptoms cn all 
your patients and accurately record such on the patient's cuart. 


15. Keep your patient winiate at ease. This means that every 
treatment vou give must be done efficiently so as to develop 
the patient's confidence, lake your movements gentle, deft, 
sure, and yet firm, Do your work in an orderly, well planned 
manner, so that you leave your patient improved to the great- 

est possible degree, physically and mentally. {Ae deeobel mn what 
you are about to do, and what symptoms he can reasonably ex- 
pect from your treatment (i. ®+, in giving a hypodermic, tell 
him he will feel only a pin wh veal cy me) Arp sdenanen so pre= 
vent brealcing a needle.) R 
: SYMPTOMS — hortd ' 
"DEFINITION: saabnc is any evidence of a eebtontt!« condition, 
TYPES: Ay Objective - an objective symptom is anything you can 
me tell about a patient's condition with one of your 
five senses, — (Sirht, hearing, totich, taste, or smell), 
ise, you ean see a Swollen area of skins you can hear 
the way a patient breathes; vou cum feel thee nds of a 
broken bone grate togetinons mm Gun pe the odor of 
a patient's bres th gi é 
The Venema of eynptons are ‘objective 
symptoms. 
Re Serra eet Laruntity: tiatare ‘dtr is: utes about 
a patient's condition of which the patient ccuplains, 
and which you cannot tell with one of your five sen- 
SeS; led.» pain, itching, tendernessy chilly feeling, 
feeling of warmth, nausea (desire to vortit). 

CRSERVATION OF SYMPTOMS : The dbservation of symptoms is part of the 

technicians work that he carries out the entire time he is on duty. 

The technician observes symptoms when he walks through the ward, 

gives a bed bath, administers « hypodermic, and whenever currying 

out any of his other duties. This is important because the techni- 
cian is one individual who is with the paticnt the greater part of 


‘tho day, The medieal officereseés: the patient for a few minutes 


‘two or three times cach day, thus it becomes the responsibility of 
the technician to determine any change in the patient's condition 


and report to the medical officer when necessary. 
WHAT TO OBSERVE: “here are three main groups of symptons that the 
technician must learn as he becomes more and moré éfficient in his 
work $ @ F Oe . 
1. Symptoms caused by: the disease with which the patient 
suffers. 4 . . 
2. Symptoms relating to nursifig carey ivey; cram-s.that re- 
sult from too rapid administration of enema i _.aid. 
32° Symptoms caused by the medicine civen to the patient, 
iece, morphine produces slow breathing, drowsiness and 
pin-point pupils. ‘uinine causes ringing in the ears 
snd drunk-headedness. 
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Each student is to read over the following material several times! 
Medical Denartment Soldiers! Handbood, naragraph EO « "Symptoms ," 
pages 202 throvgh 205, inclusive, 


TURE: very living verson has a certain normal temnerature 
(vody heat), This temperature or body heat is largely produced when 
the food you eat is metabolized (burned up or used) by the body 
cells, This temmerature in health remains fairly wniform, In many 
diseases, the body temnerature changes from its normal. Whenever the. 
body temperature goes above the normal, the natient is said to have 
"fever" or "elevation of temperature", This change can be caused by 
several different conditions, the most important of which is infection 
by bacteria (germs), Whenever the body temmerature goes below normal, 
the patient is said to have a "subnormal" temocrature, There are 
severel different conditions which cause subnormal temperature, the 
most important of which is "shock", Whenever you find a patient with a 
subnormal temmerature, you will consider the patient in shock until 
proved otherwise, 


A patient!s temperature is determined by the use of a thermometer, 
The bulb of the thermometer contains mercury (quicksilver), The heat 
of the patient's body causes the mercury to expand and rise in the 
stem, By means of the lines on the stem, we tell the patient's 
temperature by reading the line to which the mercury has risen, Hach 
long line represents one degree of heat, Each short line represents 
two-tenths (2/10 or ,2) of a degree of heat, A degree is a certain 
amount of heat and is our way of measuring heat, The degree is always 
abbreviated by the following sign (°), 


When a thermometer is not in use, it stands in » sterilizing 
solution, The steriliang solution may be 70% alcohol or 1-1000 
solution of Bichloride of Mercury, A thermometer must remain in one 
of these solutions one hour before it is considered sterile, The 
thermometer must always be sterile before using. At Brooke General 
Hosvitel a 25% solution of cresol is used for sterilizing thermometers, 
Ten minutes in this solution is considered sufficient for sterilization, 
and before placing in natient's mouth, rinse off with alcohol and 
tan water, There ere three sites in the human body where the 
termerature is commonly teken, 1.e,, in the mouth, the. “rectum, and 
the axilla (erm nit), , 


1, Mouth (orelly) = an oral thermometer igs removed from the 
sterilizing solution end washed in tan water, After shaking 
down the mereury, it is vlaced under the patient's tongue 
and the patient instructed to keep his lins closed tightly 
for three minutes, The normel body temperature when taken 
orally is 98,6° F, After reading, the thermometer is wiped 
off and replaced in the sterilizing solution, 
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Roctum (rectal) - A reetel thermom ter is removed from the 
sterilizing solution snd ‘“eshed with tep water, The~ bulb 
end is lubriested vith lubricntine jelly or mincral ‘ony’ 
and inserted about one inch into the enus, uring the 
five minutes the thermometer remains in the rectum, it is 


held in the technicien's fingers so thet it ean be quickly 


removed if the peticnt should attempt to move mbont. Normal 
body tompersture when taken by rectum is 99.69 F, After 
het ae the thermometer is wiped clenn with cotton ond 
replaced in the sterilizing solution. The reetal route is 
used where it is difficult to take an orsl temperature in 
such eases as follows: 
a. Uneoncious veticnts. 
b. Delirious patients. 
¢, Patients having difficulty in iedilitnd, 
Skin (axillory) - en orcel thermometer is removed from the 
stcrilizing solution and washed with tao water, After shaking 
the mercury down, it i* pleeed in the axilla end the crm 
lowered against the chest, leaving the thermometer in »lace 
for five minutes. After reading, it is replaced in the 
sterilizing soluticn, Wormel body t temporeturs ‘tel-on in this 
manner is 97.6° Pp, Of the three ways to trke towncreture, 
this is the least accurate of them ell 2nd thus vo always 
take an ornl or rectal tompersture, if xossiblo, ; 
“henever recording . temperature reading on the vaticnt's 
chert or when giving o patient's temperature receding verbally, 
it is absolutcly ossonticl to stote in which of the three 
sites it was taken,’ 
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Failure to. koep thé thermometer under the tcngue. 
Feilure to keep the thermometer in the mouth throe minutes 
or in the rectum five minutes. 
fouth-breathing or holding the mouth open while the 
enolppiiy eb. is present. 
Ice. cr ice tater in mouth just before inse srting the 
i ee 
Pationt deliberetely placing the thermometer cecinst wo 
ice beg, hot water bottle, ete, 
Inaceurate thermemetcr. _. 


Infection. 

Sheck. 

Drugs. : 
Exposure to oxtremes of cold or heat 
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5. Exposure to heat producing clectricn] current. 

6. Conditions of some of bie glands of internal seerction, 
(i.c., thyroid). : | 

7.. Vaccines, 


PULSE: This is the best of an artcry. “he system of elastic pipes 
thet carry blood from the heart to ths various organs of the body 
are called arteries. Every timc the heart beets, it pushcs into the 
artcries a large omount of blood, which ccuses tho elastic arteries 
to “expand, Thon the arterics contract which sorves to move the 
blood furthur elong in the circulatory system. This rise snd foll 
of the artory which oceurs with oach heart beet is called the Noulse", 
, The“pulse may be dotcrmined by placing your fingers on sny artery 

close enough to the surfnce of the body to be felt. Most of the 
arteries are placed dsep in the body and there are but throe or four 
that can be easily felt. The most frequent place to take the pulse 
is in the wrist at the bese of the thumb, Here wo can feel the 
Rediel Artery which carrizcs blood to the hand, It is usuclly felt by 

placing the tins of the forefinger and middle finger on the artcry, 

It is not possible to use vour thumb to feel the pulse bent beceuse 

there is a fair sigc’artcry in your thumb; the beat of. which might 

| be counted in ease the boat of the vetignt's pulse is"vory werk or 

| throady, ? | . 

| Whenever you take the patient's yulse, you must notice three 

factors: 

1. RATE - by the rate we mean how fast or how slow the pulse is 
beating. It is determined by counting the number of times 
the artery beats in one minute, ‘The pulse raté of a normal 
ice rest is 72 beats ner minute. ni 

2. STRENGTH - by this we mean Boks force with.which the expanding — 
artery h hits your finger. The force, or strength or volume z 
can be described by the eis "weal", “normal” and "strong". 
"Thready pulse is a weak pulse, "Full. oulst is a strong 
pul Se, 

3. RHYTHM +. This concerns two characteristics of the pulse: 

a. The spacing or lapse of time between beats. .../ 
b. ‘The force or strength with which the expanding artery — 
hits your finger. . pike 


Rhythm is ences hes by the two nords "Regular" 
and "Trregula:". 

A oulse of regu] lar “rhythn | is one with timing 
between beats all alike and the strength of the beats 
alike. An irregular vnulse is one where the time inter- 
vals between beats vary, or the strength of the beats 
vary, or both of these changes from the normal exist. 
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There is one type_of pulse often seen following operations. or 
injuries that is usually a danger symptom and must be reported im 
mediately, ‘ith this pulse, as time passes, the rate becomes fas- 
ter and faster, It is a symptom of great danger when at the same 
time it becores progressively weaker (thready), It is most serious 
when added to the above change in rate and strength; the rhythm be- 
comes irregular, 


Normally the pulse rate will increase 5 to 10 beats per min= 
ute with each degree rise of temperature above the normal, 


RESPIRATION = By respiration is meant breathing. ‘Whenever you ob= 
serve a patient's breathing you must notice five factors, 


l. Rate =~ the normal rate of breathing of a man at rest is 
times per minute. It is counted by holding a watch 
in your hand and counting the number of times his chest 
rises and falls in one minute. 
2. Depth - By this we mean how much his chest rises and falls ~ 
with each breath. It can be described by the words: 
’ “shallow, "normal" and "deep", 
+. faye = this concerns two characteristics of the breathing; 
+he time interval between breaths, 
The depth of the breathing, 
Rhythm can be described in two words: "regular" or 
"irregular". In regular rhythm all breaths are the 
same depth and the time intervals between breaths are 
all alike. In irregular rhythm the depths of the 
breaths may differ, the time interval between breaths 
may differ, or both of the above may be present. 
4. Ease - this has to do with the amount of effort the patient 
has to excrt in order tobreathe. Ease can be described 
by the words, "casy' (normal) or "labored" (Dyspnea). 
5« Pain - this may be described by the tio words, "painless" 
or "painful", 


Apne 2 - is lack of breathing, A patient will go for thirty or 
sixty seconds without breathing in apnea, 
Dyamea - labored breathing or great difficulty in breathing. 
_ Most cases of dyspnea are greatly aided by placing 
the patient in a sitting or semi-sitting position, 


Cheyne-Stokes Breathing - an irregular type of breathing where 
the breaths are very shallow, become progressively 
deeper, then progressively shallow and finally apnea, 
it is usually a symptom of approaching death. 
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BIOOD PRESSURE - by blood pressure is meant the force with which the 
bleed flows through the arteries, The heart is the pump and each 
time it beats, it pushes the blood within it into the arteries with 
a great amount of force. 


The three main factors en which bleod pressure denend: 


1. The strength of the heart beat ~ the stronger the heart 
beat, the greater the force (blood pressure) it exerts on 
‘the blood as it is pushed into the arteries, The weaker 
the heart beat, the less the force, 

2. The elasticity of the arteries or the beat of the arteries + 
Since a large amount of blood is forced into the arteries 
each time the heart beats, the elastic walls must stretch 
te receive it. Then the elastic walls contract and force 
the blood further alon: the arterial system, 

3. The amount of blood meds available for the neart to pump - 
the average man has between five to seven quarts of blood, 
depending on his size, Should this blood volume decrease, 
the blood pressure falls, A good example of this is seen 
in the ordinary water pump. If the pumo does not have the 
necessary amount of water available to pump,the stream, as 
it comes from the pump, is small and has but little force, 
Increase the water to the pump and the stream preduced by 
the pump is larger and »as greater pressure to it. In 
hemorrhage, the blood evailable for the heart to pump de- 
ereases and so the blood vressure falls, In shosi, the blood 
available for the heart to pump also decreases and so the 
blood pressure falls, In shock, the blood is pooled in the 
tiny capill«ries which have dilated and so heve greatly 
increased in size, thus making the emount of blooc evailable 


for the heart to pump much less than normal, J41so in shock, 
the emeunt of blood is decreased by some of the fluid part 


ui 
of the blood passing through the walls of the cn illcries 


cout into the tissucs, 


How to Teke the Patient's Blood Pressure: The cuff is placed 
about the arm well nbove the clbow, Sufficicnt sir is pumsed into 

the cuff so that its oressure will out off the flow of blood through > 
the Brachicl Artery, Listen with the stethoscove, place’ scntly yet 
firmly on the anterior elbow surface, The air is slowly relensed 

from the cuff by means of the valve attached to the rubber bulb, As 
the cir pressure in the cuff fells, it finelly reaches = »oint where 
the blood pressure in the Brachial Artery is able to force a smell 
amount of blood past the constriction ecrused by the sir cuff, At 

this point, 2 loud definite thud is heard each tims « smell emount 

of the blood is forced pest the constricting sir ovff, with each 

heart beet. The first recnding is taken eat this point and it is called 
the "systolic" biood pressure, For men in the army it will normally 
be between 105 and 140, 
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As more air is released from the cuff, more and more blood 
is forced by the blood pressure past the constricting air cuff. ; 
As this occurs, the thud heard with each heart beat becomes louder, — 
Suddenly this loud thud will change to a very definite weak thud 
and the second reading is taken at this point. This reading is 
called the "diastolic" blood pressure. Its value in a normel man 
of army age is from 60 to 90, Ogee: a 

Finally when the needle falls another ten or fifteen points, the 
pressure in the cuff becomes so low it causes no obstruction at 7 
all to the flow of blood through the brachial artery, and at this 
point the soft thud heard with each heart beat disappears. The 
two blood pressure readings are recorded as a fraction: 


Systolic 115 (Average) 
Diastolic 70 (Average) 
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GENERAL CARE AND COMFORT OF THE PATIENT 


The Closed Hospital Bed: a hospital bed not in use is called 


A. 


B. 


:. 
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a "closed. bed", and is is made ub in the following manner: 


Materials required: | 

a. Four cotton sheets : 

b. One rubber sheet 

c¢. One mattress cover 

d. One pillow case 

Turn the mattress from head to foot and cover with 
mattress cover. 

Cover the mattress with a cotton sheet, wide hem to 
the head of the bed, folding it under at the head, 
foot and sides, leaving square corners. If the sheet 
is too short to fold under at both hend and foot, fold 
it under at the head. This will keep the sheet Prom 


. Slipping toward the foot of the bed and wrinkling. 


The "draw sheet" is applied only if the vatient is 


likely to soil the bed. The draw sheet is made of a 
rubber sheet covered by a cotton sheet. Its purpose 


is to protect the mattress and to move the “patient. 

The rubber sheet is placed on the bed extending from 

the level of the patient's shoulders to a level well 
below his hivs. It is covered with a folded cotton 
sheet with the folded edge toward the head of the bed. 
Rubber objects are never allowed to come in contact 
with the patient's skin. © 

A blanket encased in to dotton she ets to cover the - 
patient is now placed on the bed, Place one sheet on 
the bed with the wide hem to the head. . Mlace the 
blanket on top of this sheet, pulling it down about six 
inches from the head cf the bed. Gover the blanket with 
another cotton sheet, which extends about six inches 
above the, blanket at the head. Fold the too sheet under 
the blankst's upper edge. Fold the under sheet over 

the blanket and top sheet at the blanket's upper edge, 


‘This protects the blanket's upper edge from spilled 


luids or saliva. All three items are folded under 
the mattress at the foot with square corners, ° 
The pillow is rolled between.the hands to*loosen the 
filling, end then nlaced in a pillow case by holding the 
pillow under your arm (never in the méuth). If the 


" pillow ease is too large, fold it in At the under side 


of the villow, Place the pillow on the bed with its 
opening awey from the entrance of the'ward. 


“hen. to Change the Bod Sheets, 


tT. At least twice a week, r 
2. Between patients. 

3. “henever sciled, 

4. Following 2. sponge bath. 
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How to Change Sheets on an Occupied Bed: 
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Have at the bed side the following supplies: 

a. Your cotton sheets, 

be One rubber sheet. 

c. Pillow case. 

Loosen the sheets all around the bed, Remove all the covers 

from the patient except one cotton sheet, ‘Working in pairs, 

a technician stands on each side of the bed to keep patient 

from rolling out of the bed. Place the patient on his side 

on one edge of the bed in the following manners 

a. Straighten out the lower limbs, and cross one leg over 
the other so that the upper points towards the side of 
the bed to which you desire to move the patient. 

b. The upper extremity on the same side is placed across 
the patient's chest so that the hand points towards 
the side of the bed to which you desire to move the 

— patient. 

ce. The other arm ‘is straightened out on the desired side 
of the bed so that the patient will not roll upon it. 
Place one of your hands under the shoulder, and the 
other hand under the hip, and gently lift. 

Remove the pillow, Start on the opposite side of the 

bed from the patient, roll the sheets into a tight roll 

close to the patient's body. Place a clean sheet on the 

uncovered side of the bed and fold it under the mattress 

with square comers. Place the draw sheet on the uncover= 

ed half of the bed in the same manner, Roll the remainder 

of the clean sheets into a small roll along side of the 

patient's body, Move the patient over to the clean side 

of the bed, remove the soiled sheets, unroll the clean and 

fold them under the mattress with square corners, Change 

pillow case and place the pillow on the bed. ‘Spread a 

clean sheet over the patient and remove the old one, Place 

the blanket back on the bed and cover it with a clean 

sheet. Fold all three items covering the patient under 

the mattress with square corners, taking care that they 

do not press too tightly against the patient's feet. Do 

not throw soiled sheets on the floor when making the bed, 


‘BATHS 


A. 


Baths are given to hospital patients for several reasons, 

such as follows: 

1. To get the patient's body clean, 

2. To make the patient perspire (sweat), 

3 To bring down a high elevation of temperature, 

4. To quiet the patient down (induce sleep, relax ner= 
vousness). 

5. To stimulate the patient's circulation, 
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B, Baths are classified by the temperature of the agent used 
to bathe the patient: 


| 1, Cold Bath - 60°F, to 70° F 
, 2. Tepid Bath i 90 fF. 
| 3, Hot Bath - 11O0°F, 


CG. The Sponge Bath: 

1. The sponge bath is given to the patient in his bed, to 
cleanse his body, It is best given early in the morning 
before breakfast, or the last thing at night before go 

. ing to sleep, If it is necessary at some other time of . 

the. day, wait at least one hour after meals, Great care 
should be exercised in giving the bath to the very sick, 
since their body resistance is low and respiratory in-~ 
fections may develop because of exposure to cold, The 
room temperature should be around 70° F, ‘he windows 
are closed to prevent drafts, and curtains drawn around 

. the bed, 

2. The following items are necessary: 
a. Tub of water (1100 F,) 
b. Kidney or emesis basin, 
ce. Large rubber sheet, 
d. Cotton sheet. 
€. Bath towel and hand towel, 
f, Tooth paste and brush, 
Ze Soap and wash cloth. Z 
he Rubbing solution (70% alcohol = 30% boric acid) 300 cc, 
i. Talcum powder, 
j. Mouth wash. 
k, Nail file or orange=wood stick. 

3. Protect the bed with a bath towel under or next to the 
area being washed, Keep the patient covered except for 
that part being bathed, Start with the head and work 
down to the pubic region, then start at the feet and 
work up to the pubic region, washing the pubic region 
last. Brush the patient's toeth wits an up and down 
movement on all surfaces, Then rinse out the mouth with 
mouth solution, Snave the patient, if necessary, then 
wash the face, ears and neck with a small amount of soap, 
taking care to remove all the soap with the wash cloth 
and dry the skin well, ‘ 

Clean the patient's finger nails with nail file or 
orange=stick and trim the nails short. Wash one upper 
limb with soap, water and wash cloth and dry well. Do 
the same with the other upper limb, Now wash and dry the 
chest, abdomen and back down to the pubic region, Then 
start on the feet, exposing only one limb at a time, 
Trim the toe nails square across, and clean underneath 
them with a nail file. Wash and dry each limb in turn. 
Lastly wash and dry the pubic region (scrotum, penis, 
etc,) and perineum (around the anus). 
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Now that the skin of the entire body is cleaned, the 
patient is given an alcohol rub and his back powdered, Turn 
the patient on his abdomen or side to expose the back, Pour | 
the alcoholeboric acid solution into the palm of your hand 
and apply to the skin with a brisk massage until-drv, All 
the posterior surfaces of the patient (neck, chest, shoul- | 
ders, lower back, buttocks and limbs) are rubbed and mas~ | 
saged with the solution. | | a 

When doing the back, begin at the spine with one 
hand on each side and work the palms outward with a cir- 
cular motion, thus moving the underlying muscles, Continue 
in this fashion until the entire back has been massaged, 

Following the rub, apply talcum powder freely to the 
patient's body, especially those parts in contact with 
the bed. This will keep the skin dry by absorbing his 
sweat. 

The Sweat Bath: the sweat bath is given to a patient in a 

bath tub or in his ow bed for the purpose of making the pa- 

tient perspire (sweat) to rid his body of toxic’ materials, 

1. Tub Sweat Bath — fill the tube half full with water at 
110° F, To be sure your water is of the correct temper- 
ature, use the bath thermometer, The patient is slowly 
lowered into the tub feet first until he is: submerged 
up to his neck, An ice bag or cold compresses are placed 
on his head. The length of time the patient remains in 
the tub of hot water varies from 10 to 20 minutes. What 
you are trying to accomplish is to getthe patient to per- 
spire well 1/2 to 1 hour, in which time he would be able 
to sweat one liter of perspiration out of his system, The 
sveating process is started by the hot water, ‘Watch his 
face, and when this skin area has freely perspired for 
10 minutes, you can be: sure that the sweating process is 
well established over the rest of the body. Remove the 
patient, after this 10 minute period of perspiration; 
do not dry, but wrap him in dry blankets in bed. Now 
that the sweating process has started, keep hin in these 
blankets for 1/2 hour to l'hour (as long as ts. process 
continues). During this period, give the patient shot 
fluids to drink, wnless there is a definite order to the 
contrary. After this period, move the patient to a dry 
bed for one hour. Then give the patient a sponge bath 
and alcohol rub to clean his skin. 

Throughout the whole procedure, and especially 
during the 10 to 20 minutes the patient is in the tub 
water, watch carefully for untoward sysmptomse Espe=- 
cially, notice the pulse, If it becomes very rapic or 
weak, or both, it is best to remove him from the hot 

water at once and wrap him in the warm blankets, Should 
the patient complain of feeling faint, or very weak, it 
is best.to remove him from the hot tub, avenif the 
sweating process has not become well established, 
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2. Hot Air Red Rath = protect the mattress by a rubber sheet 
covered by a cotton sheet. Strip the pationt and place on 
the protected mattress, Plage over his body a cradle so as 
to form a tent with a sheet or blanket, Only the patient's 
head is outside the tent. Hang on the cradle four to six 
electric light bulbs of ordinary size to heat the air about 
his body, Place along side the pationt in bed a bath ther~ 
mometer so that you can always tell how hot the air is a- 
bout his body. When the air about his body reaches a temper= 
of 110°F, to 115°},, tum off or loosen in their sockets e= 
nough of the eleetric light bulbs so that the temperature 
goes no higher, ‘latch for the start of the sweating pro- 
cess, and time it so that the paticnt perspires about 1 
hour, During this period, give him hot liquids to drink 
and keep cold compresses or ice bag to his head, Also watch 
well for untoward symptoms such as rapid pulse or feeling 
of faintness (which might be a signal to stop the treatment, ) 
At the termination of the treatment, place the paticnt in a 
dry bed, give him a sponge bath and alcohol rub and powder 
his body, . 

The Cold Bath ~ the cold bath is given to the patient for the 

purpose of reducing his temperature, 

1. Cold tub bath = the cold tub bath is also called the "Brand' 
bath, FL1T 2 bath tub half full of water around 90°F, Lower 
the patient into the tub slowly, to avoid shocking him, feet 
first, Have all of his body covered by the tepid water exe 
cept his head and neck, Ice or ice water is now added to the 
tub te reduce the temperature of the water until his oral 
temperature reaches 100°, or less, The duration of the 
bath is 15 minutes or less, uring this period, while the 
patient is in the cold water, his body surfaces are vigor~ 
ously massaged, Rub vigorously any skin surface you can 
reach under the water, This massage serves to bring the 
flow of blood to the skin so that the cold water may more 
quickly bring down the temperature of his body, Watch for 
untoward symptoms such as blue lips or fingertips, marked 
shivering of the body muscles, marked chattering of the 
teeth, and the patient complaining of being too cold or 
that he is going to have a chill, Should such symptoms 
appear, it is best to discontinue the bath é@ven if the de=- 
Sired temperature has not been reached, | 

2, Coldpsacks = protect the mattress with a rubber sheet cover 
ed by a cotton sheet, Two folded cotton sheets, dipped in 
water at 70°F, and rung out, are placed wder and over the 
patient's body, Remove and redip these sheets as soon as 
they lose their chill (about every 5 to 10 minutes). A 
half hour of these packs produces the effect of 10 to 15 
in the tub of cold water, Continue the packs until the tem= 
perature orally is 100°F, or less, provided no untoward 
symptoms develop, It is not practical to massage the skin 
surfaces when using the sheets, 
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II. BED SORES 


A. 


Definition: a bed sore is an ulcerated area on the patient's 

body due to pressure from a long pericd of confinement in 

bed. Other names for the same condition ere "Decubitis" 

and "Pressure Scres", They are especially likely to ceccur 

in the poorly nourished patients or those with long 

exhausting illness and poor circulation. 

Symptcms: early is seen e blanched area th t quickly turns 

red when the pressure is relieved. These aveas are most — 

likely to be noted over bony regions (heels, hips, shoulder 

blades, lower spine, elbows, back of head). At this same 

time, the subjective symptcms of numbness, tingling or 

soreness may be present. They may bother the patient to such 

a small degree that you may have to ask him if he senses such. 

There is little or no pain associated with this condition. 

Neo not wait for the patient tc complain of pain before being 

on the watch fcr bedsores. If the pressure is not relieved, 

the poor circulation of blood to the area will romain, and — 

the next symptom to develop is a small break in the skin, 

This meens that some of the skin cclls have died from lack 

cf prover blood supply and have separated from the rest of 

the skin. If the pressure is not relieved, the break becomes 

larger making a large ulcer. 

Causes: 

1. Constant pressure on an aren (thus preventing proper blood 
flow into the area), 

2. Prolonged illness confining the patient to hed, 


3, Moisture (sweat, urine, stool, bath water, pus and 


other discharges). . 

4. Heat. 

5, Friction (wrinkled sheets, crumbs). 

6. Poor circulation as in heart disease, kidney disease, 
lack of exercise. 

7. .Obesity (fat) and emaciation (wasted). 

erere 
Watch for the early symptoms, i Mca over the bony 
prominences,. | 

2. Change patient's position in bed every “our or so. 

3. Proper bathing to keep the skin clean and dry. 

4. Proper alcohol rubs to toughen the skin, cut down 
perspiration and provide exercise, 

5.. Proper bed meking and keep prae's, free of wrinkles. Keep 

bed clean and dry. 

6. Proper powdering of the body mrs baths and rubs to 
adsorb the sweat. ! 

7. Prompt cleansing of the skin as soon as it is soiled by 
urine, stool, pus, ete, 

8. Use of rubber rings, air mattresses, cotton ‘oughnuts, 
pillows, etc. to relieve pressure on any area that shows 
the early symptoms. 
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E. Treatment: the best treatment is to PREVENT them from 
developing. In the early stages before the skin is broken, 
all the treatment necessary is to relieve the pressure 
from the area, so that it may receive proper blocd supply, 
and the symptoms will promptly disappear, In the later 
stages where there is a definite break in the skin or a 
large ulcer: 


l. 
Re 


3. 


Relieve all pressure, | 

Cover with a sterile dressing to keep out all germs, 
Balsam of Peru, a 5% Sulfathiazole or Sulfanilamide 
ointment, 5% boric acid ointment, 5% Scarlet Red Ointment, 
etc., may be spread on the sterile dressing before 
applying to act as an antiseptic and to keep the dress- 
ing from sticking to the raw flesh, 

Keep away from this bandaged area when giving baths, 
alcohol rubs and massage. 


III. CARE CF THE MOUTH 
A. Instructions: 
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Careful attention must be given to the oral cavity 

of the sick patient, for normally the mouth harbors many 

varieties of germs. In sickness, the body's powers 

of resistance to these germs may become so lowered that 

the germs can invade the mouth tissues to cause severe 

infection, ' 

Brush the teeth after each meal, using 2 dentifrice 

(paste or powder) once or twice daily. Brush downward, 

away from the gums (never toward the gums), 

Give the patient an elkaline mouth wash to use after 

each brushing of the teeth. If none of the regular ward 

mouth wash is available, use baking soda (1 teaspoonful 
to the glass) and water as a mouth wash,. 

Use dental floss to remove narticles of food stuck 

between the teeth, 

In cases of “Oral Sepsis" or poor orel hygiene, the gums 

become swollen, red, very tender and bleed easily. Pus 

and food debris collect sround the teeth. A foul 

odor (halitosis) of the breath is present, When such a 

condition exists, you cannot use a tooth brush end 

dentifrice because of the tender. gums; in place you 

must use cotton swabs to clean the mouth and apply mild 

antiseptics to the infected tissues. The following are 

of value: 

Ne Exanocey Perec (H0,) mixed with water + half and 

alf. This is used 4s‘“a mouth wash or swabbed over 
the mouth tissues with . cotton swab, 

b. Sodium Perborate - one or two teaspoonsful dissolved 
in a glassful of werm water, used as a mouth wash or 
applied with cotton swabs. 

¢. Chewing gum helps keep the teeth clean of food 
debris and pus. 
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CARE OF THE LIPS 

In the very sick paticnt the lips tend to become dried, 
swollen, eracked and tender, To combat this condition, the 
lips are painted several times daily with a mixture of glyccrine 
and lemon juice, on a cotton swab, The mixture is prepared by 
placing about 1 teaspoonful of lemon juice in an ounce of 
glycerine, This mixture can be used on the tissues of the 
interior of the mouth also. 


CARE OF THE NASAL CAVITY. 


To prevent the nasal mucus membrenes from drying out and 
cracking, and to clear the nose of dried end crusted mucus, 
mineral oi1 on a cotton swab is applied sever:. times daily, 


CARE OF THE: HAIR: keep the patient's hair cut. This may be 
necessary but once every two weeks; kcep the patient's hair 
washed, This may be necessary but once each week, Xeep the 
patient's face shaven. This is usually dons each day or every 
other day. 

A. Treatment for Head Lice: The proper name for the head 

louse is "Pediculus Capitis", The adult is the size of a 

head of a pin (1 mm. or 1/25 of an inch,) oval in shape and 

gray in color, The adult leys eggs, which are enlled "nits", 
and secretes a glue, to fasten the nits firmly to the hair 
of the prtient's head. The nits look just like tiny flecks 
of dandruff. The treatment is as follows: 

1. Shampoo the head well te wash out most of th: adults, 

2. Apply Tincture of Larkspur or Kerosene and oi] (half and 
half) overnight (wrapping the head in o towel to protect 
the pillow). This destroys adults but does nothing to nits, 

3. Shampoo to remove the.Larkspur or oil “the next ‘morning, - 

4. Séak. hend in pan of warm vineerir, This dissolves the 
glue and so loosens the nits, — 

5. FINS COMB and shampoo out the loosened nits. 

6. Check the head well every 2 or 3 days for the next two 
weeks for evidence of recurrence of the infestation. The 
eges were not destroyed, but merely locsened by the acid 
vinegar. If a fow are left behind, within 2 weeks they 
will develop into edults, 


TREATMENT FOR BODY LICE: The proper name for the body louse is 
"Pediculus Corporus". The adult lives in the seams of the undere 
wear, and so when the clothing is removed, eli. of the adults are 
removed. The eggs are deposited on the body's nair, but are not 
glued to the hair. A hot water and soap bath (shower) will 
remove all the eggs, Steam or hot water will destroy the adults 
in the’ clothes. 


‘VIII. TREATMENT FOR PUBIC LICE: ‘The proper name for the pubic louse 


is "Pediculus Pubis". The adult end eggs are found in the hair 
of the pubic region. Steam or boil the clothing. Avply Blue 
Ointment (33% Mercury Cintment) for several days (1 week) in 

A YOWs 
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IX. 


BED PAN 


A.. Instructions: 
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The clean dry bed pans are kept in the utility room on 

a bed pan rack or in a warming closet. If the pan has 
not. been kept in a warming closet, it is placed under a 
flow of hot water, dried, and brought to the bed side 
covered with a bed pan cover. Screen the bed and remove 
the pajama trunks or pull the hospital gown well above 
the patient's knees. Stand at the side of the bed on a 
line with patient's hips, place your left hand under 

the small of his back and lift. Slip the ban into 
position with your right hand. The pan should comfortably 
support the buttocks. If the patient is emaciated 
(wasted) or has a bed sore, the bed pan cover is folded 
to form a pad and placed between the patient's lower back 
and the bed pan. It is very difficult for the patient 

to expel his feces when lying flat on his back, By 
elevating the knees and propping the patient into a semi- 
sitting or sitting position, he will be able to evacuate 
his bowels with greater ease. If the patient is able to 
clean his anus, place a roll of toilet tissve in his hand 
as soon as he is on the bed pan. If he is unable to 
clean his anus, the technician must clean it for him. 
This is best done before removing the bed oan by spread~ 
ing the knees far apart to expose the anus. If necessary, 
use warm water, soap and wash cloth after using the 
toilet tissue. As soon as the patient is finished and 
the anus cleaned, remove the bed pan. Never leave the 
patient sitting on a bed van while you go off to do some 
other task. To remove the bed pan, lift the small of the 
patient's back with your left hand, slip the bed pan 
cover off, if one has been used, and remove the pan from 
underneath the patient with your right hand. Cover the 
bed pan and remove from the ward at once. Before cleaning 
the bed pan, look at its contents so that you may 
properly record any abnormalities such as blood, pus, 
mucus, perasites and unusual coloring. Note also the 
amount, odor and consistency of the stool. If ever in 
doubt, save the specimen for the medical officer's 
inspection. 

to clean the bed pan,-.- Open the. bed pan steri-. : 

zer by stepping on its foot peddle, .slip the bed pan and 
its contents into the sterilizer and close the top, 

Press the hand lever to start the hot water and steam 
spray. The bed pan is removed from the sterilizer in 15 
to 30 minutes time, and placed in a warming cabinet or 

on the rack. “here bed pan sterilizers are not available, 
wash out the pan first with cold water and then serub 
with hot, soapy water and a brush. If the patient has 
had mineral oil, it will be necessary to use plenty of 
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"cslbow grease" in addition to the above, If the 

pan is to be used by more than one patient, it is 
placed in boiling weter for 15 minutes to sterilize, 

If unable to sterilize by boiling, place pan ina 
chemical antiseptic such as 5% cresol or lysol, 2% 
formalin, or 1-1L000 mercury bichloride solution for 

1/2 hour. If the patient has a communicabl: disease 
such as typhoid fever, it is necessary to decontaminate 
the stool before emptying the bed pan. Break up the 
feces with a tongue depressor and cover with ch: orinated 
lime. Let stand for 1 hour before flushing the faces 
into the sewage system. 

After removing the pan from the bed side, r<::ove 
the screens and air out the room well, If the patient 
cleaned his own anus, give him a basin of hot water, 
soap and a towel, sc that he may wash his hands at once. 
If you cleaned the patient's anus, it is not necessary 
to do the above, but when you have finished vith the 
bed pan, wash your own hands with hot water, soan and 
a brush. You are now ready to record on the vatient's 
chart the fact that he has hed a bowel movement, This 
is done by recording the time, the amount, the appecrance 
and consistency of the feces, 


URINAL 
The urinal is a gloss or metal container designed to receive 


the urine. from a bed patient. Patients commor! call them "ducks", © 


The urinal is brought to the bed side covered » th a cloth, 


re ae placed between the patient's legs and the peticnt's penis 


placed into it. Aftcr voiding, note the color, odor and the 
amount of the urine. After the urinal is emptied it is. cleaned 
by first rinsing with cold water end then hot water. If the 
urinal is used by more than one vatient it must be sterilized 
after it is cleaned. Containers that have had body discharges 
in them (urine, feces, blood, pus, ete.) are always weshed with 
cold water first, All body discharges contain protcin. This 
protein is best removed with cold water. If hot wea.vcr is first 
used, the protein is caused to stick to the walls of the 
container and is very difficult to remove. 

After disposing of the specimen and-washing your hands, 
record in the patient's chart the time of voiding, the amount 


, . and appearance of the urine, A small amount of blood gives 
, :urine a smoky appearance, A large amount of blood causes the 
- urine to appear red, 


Never leave a bedpean or urinal on the.floor by the 


‘ patient's bed, even if it is ¢lean,. 
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XI. GOLLECTION OF SPECIMENS 


A. You should know how to collect the following specimens: 


| 1. Sputum 4. Vomitus 
2e Urine 54 Bhood 
| Je. Stool 6. Smears 


| B, Instructions: 

I. Keep all the specimens in a cool place that are not 

| sent to the laboratory at once, 

2. Wash your hands well after collecting and handling 
all specimens. At Brooke General Hospital all spe- 

. cimens are' marked in the following manner: each spe- 

cimen is given a riumber which is recorded on the spe- 

g cimen bottle with a red wax pencil as was placed on 

the bottle; All three items are sent.to the labora- 
tory. After the specimen is examined, and the speci- 
men slips completed, one is filed in the laboratory 
and the other is sent back to the ward to be pasted 
in the patient's chart. “4 sterile specimen is one 
collected so that no outside germs gain access to ite 
Thus, it must be collected in a sterile bottle, with 
sterile technique. A specimen may contain many dead= 
ly germs and yet it is called a "sterile specimen", 
These terms came from the patient's body. 

C, Sputum ~ is material that comes from the lungs, It is not 
Saliva (mouth fluid), Sputum specimens are always collect- 
ed with sterile technique so that no outside germs get in 
to them, and are therefore, ‘sterile specimen". The pa- 
tient is told to cough up sputum from "deep down" in the 
lungs, and to clear the sputum from the back of his throat 
directly into a small, wide-mouth, sterile glass jar, with- 
out touching the mouth of the bottle with his lips, The 
bottle is then covered with a sterile gauze or cork. 

Try to get at least one teaspoonful of sputum for the 
specimen, 
D. Urine 
I. The urine is passed directly into a clean urine bottle, 
Collect at least four ounces (120 cc.). If he can only 
void a few cc., collect what you can and send to the 
laboratory. If the patient is a bed patient, to avoid 
soiling the sheets, you may have to collect the spe- 
cimen in a clean urinal and transfer it to the bottle. 

2. if a sterile urine specimen is ordered, it is collect 
ed by passing sterile catheter into the patient's 
bladder, and permitting the urine to flow into a ster- 
ile urine specimen bottle. The bottle is covered with 
a sterile gauze or cork and sent at once to the labor- 
atorye . 
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3. If a "24 hour urine specimen" is to be collected, 


use a large clean jar and keep. it in a cool place during 
the 24 hour period, Select the 24 hour period to suit 
yourself, It is best to start at &:00 A.M. and collect 
the specimen until the same time the following day. 
The idea.is to collect all urine produced by the 
kidneys during this 24 hour period. The paticnt voids 
at the start (8:00 A.M. today) end this urine is 
discarded, thus starting with an empty. bladder, All 
urine passed for the next 24°hours (up to and including 
#:00 A.M. tomorrow) is saved in the large jar. The 
last specimen is collected exactly 24 hours after the 
start. The whole specimen is sent to the laboratory. 
Formalin: (2% to 5%).is added to urine «°ecimens as a 
preservative. 10 to 15 drops is sufficient for a large 
jar. Chloroform may be used as: a substitute for 
formalins. — 

Stool or Feces - a mass. of vstodt about halt as big as your 


- thumb is picked up from the bed pan with a cleen tongue 


depressor and deposited.into-e clean, small, widc-mouth, 
glass. jar. The sputum jar is’ ‘covered with gauze or cork 


.and sent: to the laboratory vroperly labeled, 
Vomitus ~ vomitus is transferréd from the basin in which 


the patient. has vomited, to'a clean wide-mouth gless jar 
(uring specimen bottle). Cover the jar with gauze or. 
cork, label properly, and a a to “the laboratory. Collect 
120 ec, df: possibie,:: * 
Blood - there are three main ways to > collect blood specimens: 
1. .In the first method-a test tube of blood is collected 
' for such tests as the “assermann or Kahn tests, “he 
skin of the anterior surface of the elbow is sterilized 
with iodine and sleohol,. A.tourniquet is placed about 
ths arm above the elbow. A sterile needle is inserted 
into a vein and the:test tube held at the hub of the 
needle to collect the blood. Often a 10 cc. syringe is 
attached to the needle and the blood drawn into the 
syringe, and then transferred to the test tube. Usually 
about 10 ec. cf blood is collected. This blood will clot 
. in the test’ tube, .- 
2. In-the second method blood is. soldeoted so that it will 
». not clot. Blood kept ina liquid form is necessary 
' for many tests such as, blood sugar determinations. 
Ten (10) ec. of blood is collected in a syringe and 
transferred to 2 small glass bottle th: contains a 
few crystals of an oxalate or victimes to keep the 
blood from ree 
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3. The third method is the blood smear. The tip of the 
middle finger or ear lobe is wiped off with alcohol 
and stabbed with a hypodermic needle so that a drop 
of blood appears on the skin surface, One end of the 
flat surface of a glass slide is touched to the drop 
so that the blood is transferred to the slide, The 
edge of another glass slide, held at a 45 degree angle 
to the first one, is placed in the drop of blood, 

Then the top slide is drawn across the bottom thus 
smearing the drop of blood over the flat surface of 
the bottom slide. Agter standing a few minutes, the 
blood will dry, and it then can be stained with dyes, 
and examined under a microscope, 

He Smears — smears are made of blood, pus or other body fluids 
or discharges. To make a smear of pus a sterile cotton 
swab is dipped into the pus so that the pus moistens the 
Cotton, ‘hen the moistened swab is dravm across the flat 
surface of a clean glass slide, smearing a thin layer of 
the pus on the glass surfaces After drying for a few min= 
utes, the smears can be stained with dyes and examined 
with a microscope. 
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XII. THE DYING PATIENT 
Dying patients shovld be moved to a separate room, If 
this is not practical, surround the bed with screens, so 
that othér patients will not see the dying person. 
A. Symptoms of Deaths 
ae Absence of breathing - if you see no movement of the 
patient's chest, olace your hand lightly on the chest 
to feel for a possible slight movement. 
2. Absence of Heart Beat - place your ear to the left side 
of the patient's sternum (against his skin) and listen. 
Tt is best te use a stethoscope, placing the bell 
between two ribs to the left of the 
patient's sternum. 
3. Absence of Pulse - feel for the pulse at the wrist with 
the tips of your forefinger and middle finger, 
4. Dilatation of Pupil - (saucer pupil) + by the pupil is 
meant the bleck hel hole in the center of the eve, The 
"iris" is the colored muscle curtain thet surrounds 
the pupil. In death the pupil is surrounded bv «. 
very narrow rim of colored iris. If the patient is 
still alive, when a light is flashed into Beans tei hes the 
colored curtain (iris) will contrect down, an make 
a much smaller pupil. If any change at all chase in 
the size of the pupil when the light is fleshed into 
the eye, the patient is alive, If there is no change 
| in the dilated pupil, that ostient is dead, 
| 5. Later, the body becomes cold, rigor mortis sets in, the 


eyeball becomes very soft, and finally the body begins 
to decompose. 
| B. Care of the Body 
4 After death has occurred, the body is bathed and wrapped 
in a clean sheet. It is then placed’ in the morgue 
refrigerator. To prevent the soiling of the skin surfaces 
: by Fluids from the various body cevities (i.e., mouth, 
‘ na tig rectum), #11 openings are plugged with cotton, A | 
large niece of cotton is tied about the penis vith roller 
: bandage to catch eny urine thet might spill from the 
bladder, 
; In the morgue, the legs are straightened out end the 
ee ankies tied together with roller bandage. The jaw is tied 
up with roller bandages or a 4+tailed bandsge so that the 
hi mouth is closed. The arms are abandoned cut, auu the 
b wrists tied together over the abdomen. 
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XIII. ADMINISTRATION OF MEDICINES 

There are nine ways frequently used to administer 
medicine: 

Cutaneously ~ - applying to skin surface, 

Orally - swallowed by mouth. 

Rectally -— placed into the rectur. 

Tntra-nasally - placed into the nose. 
Subcutaneously —- injected under the skin (hypodermically). 
Intravenously - injected into a vein. 

Inhalations - inhale into the lungs. 
Intramuscularly - injected into a muscle. 
Intradermaliy - injected into the skin. 
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A. 


Cutaneous Route 


There are many drugs used for healing skin conditions 


applied cutancously, but these will not be discussed, 


1. 


9. 


To sterilize skin: : 

&. Serub well with hot water and soap, and dry, 

b. Paint with Tincture of Iodine, full strength (7%), 
or half strength (3 1/2%), 

ec. Remove the Tincture of Iodine with 70% alcohol, 
to prevent blistering of the skin, 


Oral Route 


Take great care to avoid mistakes. Compare the label 
of the bottle with the order written in the order 

book to be sure you have the correct medicine and 
correct dose, 

Carefully measure your dose from the bottle, 

Use a "graduate" to measure liquid medicines, 

Pour the medicine from the bottle on the side opposite 
the label. 

Use a medicine glass to carry the medicine to the 
patient's bed side. 

Watch the patient take the medicine, Medicine should 
NEVER be left with the patient to be taken by himself. 
All medicines are given well diluted with water and 
fcllowed by water to increase their absorption, unless 
the medical officer orders otherwise. Cough medicine 
is the one exception to this rule, Have the patient 
drink freely before taking the cough mixture and do 

not let him drink for at least a half hour after taking 
the mixture 

Record in the petted? « chart the time, the name of the 
medicine and the dose given. (Nevcor make this record 
before giving the medicine), 

Before giving a drug with a disagreeable taste, let the 
patient hold ice chips in his mouth to anesthetize the 
taste buds of his tongue. 
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10, Never awaken a sleeping patient for medicine unless 

the order is written in such a manner that you have 

no choice in the matters q.2eh., q.Oeh., ac, pe, 

stat, and hs are all examples of ways in which the 

order could be written, so'that you would have to 

awaken a sleeping patient to administer medicine. 
11, The best way to give castor o11 is to put the dose in — 

a half glass of orange juice. At the natient's bed- 

side add a quarter or half teaspoonful of baking soda 

(sodium bicarbonate). Administer while fiazing. 

12. Powders, if small, are placed on the back of the 

tongue and washed down with water. If large, stir in 

a glass of water and swallow before it settles in the 

glass. 

C. Subcutaneous Route: a subcutaneous injection is the 
introduction of fluid underneath the skin. 
1, Hypodermic Injection. 

a, The hypodermic syringe (2 cc. capacity) is 
sterilized by boiling in water for 20 minutes, It 
is kept sterile by removing from the water with 
‘sterile forceps and immersing in a jar of 70% alco- 
hol till needed. A hyvodermic needle (1/4" to 
1/2" long and-about 25 gauge) is placed in a 
tablespoonful of distiiled water after removing 
the stilette, An alcohol lamp is used to heat the 

' spoon until the water has boiled for one to three 
‘minutes. Stop before all the water boils away, 
The needle is now considered sterile and is removed 
from the water with sterile forceps and placed on 
a dry sterile sponge or alcohol. sponge until ready 
for usé, 
we b. The syringe is removed. from the jar of alcohol with 
a sterile forceps, and the plunger inserted into 
ae the barrel, taking care not to contaminate the 
plunger or the tip of the barrel. Work the plunger 
i | up and down several times to expel the alcohol 
inside the barrel. Yash out the barrel with a 
half ce. of sterile water from tablespoon. Discard 
this wash water and fill the syringe with 1 cc, 
F of water from the spoon. Any remaining water in the 
: . spoon is discarded, and the 1 ce, in the syringe 
id : is expelled: back tty the spoon, The proper number 
ae of tablets to make up the dose ordered is dropped 
Sri from the bottle into the spoon, using the cork to 
prevent extra tablets from spilling out, 
a ¢. By filling the syringe and expeliiag the water 
: from it, the drug goes into solution reedily, Every 
drop of the liquid is drawn into the svringe, the 
needle attached by means of a sterile forceps, and 
an an alcohol sponge is used to protect the needle 
, until reedy for injection. Air is expelled by 
advancing the plunger with the needle up, until a 
drop of solution appears at its tip. 
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The best site for injection is the outer 


‘rear surface of the upper arm.. The skin is 


cleansed by the rleohol sponge aOriied with a 
spirel motion beginning at the site of injection 
and progressing outward until an area of about 
three inches has bsen prepared, Pick up the soft 
tissues between left thumb and forefinger, and 
with the bevel up, the needle is quickly inserted 
under thé skin in a direction almost parallel 

te the skin surface (45 degree angle). The 
solution is injected, the needle withdrawn, and 
the injection site wtnsaged with the alcohol 
sponge. 

Rinse out thé syringe and needle with ten water, 
dry by sucking air into the syringe end cxpelling 
with the plunger. Insert wire stilette into 
necdle and replace on the tray, The plunger and 
barrel are fastened together with a mibber band, 
sterilized by boiling, and then replaced in the 
jar of 70% alcohol, handling with sterile forceps, 
It is best to tell the patient what to expect 
before you insert the needles, so thet he will not 
jump and break the needle, It is very important 
to draw into the syringe every drop of the 
solution in the spoon in ‘which the drug has been 
dissolved. It is also important tc lose es little 
of the solvtion es possible when expelling air 
from the syringe, and to inject all of the solution 
under the patient's skin, so thet the complete 
dose has been given. Before sterilizing needle, 
cheek it for a "Burm. "Thig is a bent ooint, If 
you think the inserted needle is in a blood vessel, 
partially weave and reinsert, 


The Administration of Morphine Sulfate. - Probably the 


mest frequently 24 cdministered drag by * the above method 
is Mornhine Sulfate. It is important that you know 
the following symptoms, to determine when it is 

safe to administer H.¥.S 
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Symptoms thet indtoate morphine sulfates 

(1) Severe pain. 

(2)* Marked restlessnoss. 

Symptoms thet corntraindicete morphins sulfate: 

(1) Slow respiratory rate (less than 12 to 14 
times per minute), 

(2) Contracted punil (pin voint). 

(3) Drowsiness, desp sleep or come, 
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3. The Hypodermoclysis + this is the subcutaneous 
injection of a large amount of fluid (usually 1000 | 
ec.). The fluid is allowed to flow from a reservoir | 

through a rubber tube and two needles into the 
subcutaneous connective tissue of the lower lateral 
chest wall or the medial aspect of the thighs. The 
tissues are gently massaged to spread the fluid out 
over a greater surface and so increase the rate of 
absorption. By injecting the fluid in two sites 
(usually 500 ec, in each site), a liter can usually 
be given in an hour's time, 
a. The fluids most frequently used are: 
(1) Normal Saline (.85% solution of table salt 
in sterile water),. 
(2) Glucose (never over 5% solution in sterile 
water or saline), . 
(3) 8 em. of sulfanilamide in 1000 ec. of saline | 
. to make an .8% solution, The medical officer 
will order this given in divided doses, 
b. After preparing the skin at the site of injection 
with an antiseptic, the site is draped with 
sterile towels, exposing only the prepared areas, 
Take up the sterile apparatus, so as not to 
contaminate the opening to the reservoir or the 
needles, and pour some of the sterile solution 
into the reservoir with sterile precautions, Air 
is expelled from the tubing by the solution. The 
rubber tube is clamped to prevent escape of the 
fluid. The needles are inserted into the prepared 
areas, covered with sterile gauze, and held in 
position with strips of adhesive. The clamp is 
removed so that the solution will flow. The tips 
of the needles lie in the loose subcutaneous tissue. 
The fluid is placed in the reservoirs at a teme 
perature of 110°F., so that efter passing through 
the rubber tubing, it reaches the tissue at body 
temperature. The temperature of the solution is 
maintained by surrounding the reservoir with hot 
water bottles. In some hospitals, no effort is 
made to keep the solution warmed above body 
temperature, A sterile cover should be draped over 
the top of the reservoir, and full aseptic 
precautions observed each time the so/ution is 
replenished. The reservoir hangs about two feet 
above the site of injection. Watch the site of 
injection. If the area is blanched, firm to 
touch, and painful, the flow must be shut off by 
clamping the rubber tubing, and the area cently 
masseged to spread out, and so hasten the ebsorption 
of the fluid. Then the clamp may be removed, and 
the flow again started. 
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D. Intravenous Route. 
1. The Intravenous Infusion ("Venoclysis", "Intravenous", 
WT.V."); this is the injection of a large amount of 
fluid into a vein. The amount is usually 1000 ec, 


Be 


The solutions most frequently used are: 
(1) Normal Saline (.85% solution of salt in 
sterile water). 
(2) Glucose Solution (5% to 50% solutions in 
sterile water). 
(3) Normal saline and 5% glucose combined, 
(4) Blood (whole) and Plasma. 
The arm to be used is loosely splinted to a padded 
board with 3 inch roller bandage applied well 
above and below the elbow. Take care not to put 
this roller bandage on so tight that it acts as 
a tourniquet. A rubber tourniquet is placed 
underneath the upper arm but not tied, The 
anterior elbow surface is prepared with an anti-~ 
septic on a sterile cotton ball or gauze pledget 
held in a sterile forceps. Drape the area with 
two sterile towels leaving the preparec area 
exposed, The sterile cap from the warm (110°F.) 
flask of solution is removed and the rubber tubing 
and sterile needle attached to the bottle with 
sterile precautions, If a burette is to be used, 
the warm sterile solution is poured into it with 
sterile technique, and the open top of the burette 
covered with a sterile piece of gauze (A" x Al"), 
The flask or burette is hung on a standard along 
side the arm, at the desired height (usually about 
2 feet above the level of the elbow), and the 
air expelled from the tubing and needle. The 
rubber tubing is now clamped so that the fluid 
cannot flow, The tourniquet is tightened, so that 
the elbow veins distend with blood and the needle 
inserted with the bevel up into the lumen of a 
vein. As soon as the needle enters the vein, the 
dark blood can be seen passing back into the 
rubber tubing, “hen this happens, you know the 
needle is in proper position, The tourniquet on 
the upper arm and the clamp on the rubber tubing 
are released, The needle is propped up by means 
of a small piece of sterile gauze under its hub, 
and fastened in place by a strip of adhesive 
tape over the hub, The needle usually used is a 
20 gauge needle, 1 1/2" to 2" long. About 20 
minutes is taken to give 500 cc, of fluid. In 
shock 2 liter of the fluid may be given in a 
half hour's time. 
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¢,. The technician must not leave the patient's side 
while the treatment is being given. He must make 
and record frequent observations cf the pulse, 
respiration and color. If a burette is used, it is 
replenished with sterile technique so that it does 
not become empty, thus permitting air to enter the 
vein, The rate of flow must be observed and 
regulated as ordered by the medical officer, A 
Hoffman clamp on the rubber tubing makes an easy 
way to control the rate of flow, The height the 
burette or flask hangs above the arm also controls 
the rate of flow. Watch the site of injection 
closely, and if a collection of the fluid is noted 
at the needle's point in the subcutaneous tissue, 
shut off the flow, and call the medical officer to 
reinsert the needle in the vein. At the end of 
the treatment, take care to clamp off the Slow 
before all of the fluid runs into the vein, so as 
to prevent the entry of air into the blood stream. 

2. The Continuous Intravenous Infusion (Intravenous Drip). 

- In this treatment the intravenous i infusion is set up 
so that the fluid flows into the patient's vein drop 
by drop over a long period of time (one or more days). 
The solution is usually given at a rate of about 150 ce, 
per hour (about 35 to 40 drops per minute), This rate 

' gan be greatly increased if so ordered by the medical 
officer. The apparatus is as described for the regular 
intravenous infusion, with the addition of a Murphy 
bulb (driv bulb, drop bulb) between the flask and the 
needle. This is a glass bulb so constructed that the 
fluid flows through it drop by drop. The rate of 
flow of the drops can be controlled bv a Hoffman clamp 
on the rubber tubing above the Murphy oulb, 

3. The Blood Transfusion + this is a special form of 
"Intravenous Infusion", The following method is called 
the "Citrate" or "Indirect" method of ree transfusion, 
The anti-coagulant used is Sodium Citrate (2,5% 
solution). The blood is taken from the done through a 

q - large caliber needle. (15 gauge) into a flask containing 

a 50 cc. of 2 1/2% Sodium Citrate Solution. Meanwhile, 

the recipient has had a regular intravenous infusion 

started with about 100 cc, normel saline. The needle 
used in the recipient's arm is also one of large caliber 
yi (probably 4 or 5 times as large as the regular intra~ 
venous needle). The citrated blood, which has deen 
kept warm by gentle agitation in a basin of water at : 
110°F., is added to the burette partially filled with the — 
normal saline flowing into the patient's vein, "n : 
cleaning the apparatus at the end of the transfusion, 
great care must be taken to carefully wash in cold water 
all articles used. Force cold water through the 

needles and through the rubber tubing, 2s soon as the 

treatment is finished, 
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The Intramuscular Route - In this route the needle is 
Placed deep in the muscle of the buttock with a stab-like 
motion. The needle used is 2.1/2 to 3 inches long, The 
longer (3") is the better, The site of injection is always 
in the upper-outer quadrant of the buttock. After 
sterilizing the skin, the needle is stabbed into this area 
to the hub and a syringe attached. Suction is applied by 
pulling back on the plunger, If any biood appears in the 
syringe, pull the needle out half way or so, change its 
direction, and reinsert in a new site. Since there are 
many large blood vessels deep in the buttock muscles, always 
check in the above manner, so as not to inject the medi-~ 
cation into a vein. After injecting the-sclution ordered, 
pull the needle out with a quick pull, and massare the 
site of injection with the alcohol sponge. This route of 
administration is used only occasionally. Its main use is 
for the administration of medicines containing Bismuth 

(a heavy metal used in the treatment of most cases cf 
Synhilis). 

The Inhalation Route: Drugs such as Ether, Chloroform, 
Oxygen are given in in this manner, The Steam Inhalation is 
a methed of treatment for inflammation in any vart of the 
respiratory tract. 

The treatment. is carried out by placing about 1 liter 
of water in a shallow pan, end boiling the water, ‘The 
patient holds his head over the yan to inhale the fumes, 
There are many drugs that can be added to the water to add 
to the effect cf the steam. Of these, Compound bee tned of 
Benzoin is the most impcrtart, Add about 1 ounce (30 ec.) 
to each liter of boiling water, The medical page 
order will always state how often to give the steam 
inhalstion and how long to continue each treatment, By 
throwing a sheet over ths patient's head and the boiling 
water, ths fumes wili be concentrated and make for 2 more 
efficient treztment. 

The Rectal Route 

i Suppositoris ories - are bulleteshaped objects made of 
medicine in cocor butter, designed for rectal ad- 
ministration of medications, The tin-foil or daper 
wrapping is removed, the sunpositery iubricated with 
yater or mineral oil and inserted into the anus, pointed 
end first. The body heat melts the cocoa butter, and 
so liberates the drug, which can now come in contact 
with the lining membrane of the rectum, 

2. Enemas - ean enema is the placing of fluid into the 
rectum. 


-194~ 


a There are two main trrpes: 


(1) 


Hvacuating Hnemas = given to clean out the lower 
large bowel, . 

In giving the Evacuating zy Pnema, protect 
the mattress with a rubber sheet, Place the 
patient on the edge of the bed on ‘his left side 
of the pelvis, and the enema fluid will run dom- 
hill better than uphill, -If it is impossible to 
place the patient on his left side, zive the 
enema in the dorsal recumbent position, (that is 
flat on his back with knees dram up). Unless 
it is impossible for the patient to retain the 
fluid, the bed pan should not be placed under 
the patient wmtil after the injection of the 


‘entire amount of fluid. The apparatus is assem=- 


bled, consisting of the enema can connected to 
a rectal tube. One to two liters of enema fluid 
is placed in the enema can, and the air expelled 
from the tubing and rectal tube. Lubricate the 
end of the rectal tuhe with mineral 2i1 or lub- 
bricating jelly, and insert the tu. just into 
the anuse Permit a small amount of enema fluid 


-to run in and then insert the tube in for a total 


of three to six inches, The can is held about 

2 feet above the level of the anus, Rum the 1 
to 2 liters of enema fluid into the rectum slow= 
ly. Take at least 5 minutes, A larger amount 
can be given and retained by the slow injectione 
If discomfort occurs (i.e., pain or cramps in 
the lower abdomen), stop the flow momentarily 
and then continue, After the fluid has been 
given, the tube is pinched and slowly withdramn, 
It is now desirable for the patient to retain 
the enema fluid for 5 to 10 minutes, if possible, 
The technician can assist the patient to retain 
the enoma by pressing the two buttocks together. 
The patient can assist in holding the enema by 
bending his ‘mees towards his chest, taking deep 
breaths through his mouth, and tightening his 
own muscles to attempt to hold it, 
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(2) 


“Then ready to have the patient expel the 


enema, let him use the latrine, if possible. 


If he is not permitted out of bed, put the bed 
pan -under the patient, and prop him up in a 
semi=sitting position, or if permitted, sit 
the patient up on the bed pan. 

If the patient is able to clean his anus, 


hand him a roll of toilet tissue, If the patient 
-is so weak that he is unable to accomplish this 


by himself, the technician will clean the peri+ 
neue If nena isary, SOap, water and wash cloth 
may be used after the tissue. 

The enema produces its results largely by 
stimulating peristalsis, The injected Fluid 
distends the rectum, ..The stretching of the 
large bowel produces a very active, wave-like 
movement of the muscle wall }mom as "Peris- 
talsis", This muscle movement serves to expel 
the enema and the stool (feces) in the lower 
large intesting,. 

Often irritants are added to the enema to 
produce very active peristalsis. The one most 
frequently used is soap. The enema is called 
the "Soap Suds Mnema"t, inough mild soap as 
Ivory or Castile is dissolved in hot water to 
make a soapy Solution, Never use lamdry soap 
for it is too irritating. Other irritants add- 
ed ares Turpentine - 1 to 4 drams to the enema; 


Glycerine - 2 to 4 ounces to the enema. Inspect ° 
the contents of the bed pan for blood, pus, mucus, 


parasites, amount and color of the feces, etc, 
Following the enema, clemn all apparatus and re= 
cord the results, State on the chart the time, 
amount and type of enema given, and results pro= 
duced, 
when the patient is wmable to expell the 
enema, if only one liter of fluid has been given 
inject. a second liter into the rectum, If this 
is not successful, it may be necessary to si- 
phon off the enema fluid by inserting a rectal 
tube into the rectum, In most cases no harm 

is done if the patient should be unable to expel 
a plain water enema, but if an irritant has been 
added to the fluid, it is important that the ene 
ma fluid be expelled or siphoned from the bowel, 
Retention Hnema - the retention enema is carried 
out in a Manner similar to the evacuating enema 
with these main differences: 

(a2) Only a small amount of fluid ean be inject= 


ed (100 cc. to 200 cc.). A larger amomt 


will cause distention of the bowel wall and 
thus peristalsis and expulsion of the fluid. 
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(b) The enema must be injected very slowly, 
Take 10 minutes to inject the 100 ec, 
of fluid so as not to produce distention 
and peristalsis. 

(c) A small rubber tube (16 F. catheter) is 
used in place of the large rectal tube; 
for the large rectal tube, by stretching 
the anus sphincter muscle open, stimulates 
peristalsis. 

(4) Bvery effort is made to have the patient 

. hold the enema and not exnel it. 

If the patient has not had a bowel movement in 

the six to eight hours vrevious, it is best to 

precede the retention enema by an evacuating 
enema, Following this, wait one hour for the 
peristalsis to quiet down before iniecting the 
retention enema, All retention enemas should 
be held at least one hour, to be reasonably sure 
that the drug or food present was absorbed. 

Often the addition of starch to the enema fluid 

to make it thicker will assist the natient in 

holding his retention enema, ‘Starch water being 
thicker. than plain weter, it is less likely to 
ooze out of the anus. 

Proctoclysis (Murphy Drip) 

Water introduced into the rectum in quantities not 
large enough to distend the bowel, is absorbed and so 
added to the blood, The aim is to introduce a small 
amount of fluid slowly into the rectum. By this method 
2 to 3 liters may be given in a 24 hour period. The 
apparatus used consists of the enema can attached to a 
small (16 F) catheter by rubber tubing. The tube leading 
to the catheter is fitted with a Murphy bulb (drip bulb 
or drop bulb) so thet the fluid: will flow drop by drop. 
A Hoffman clamp on the tubing above the Murphy bulb 
controls the rate of flow. The solution used (it does 


-not have to be sterile) is placed in the enema can at a 


temperature of 110°F, Permit the fluid to expel the air 
from the apparatus. Insert the catheter from four to 
six inches into the rectum and fasten in place by ad- 
hesive straps to the buttock, The flow is best rciven at 
the rate of 500 cc. per hour, “ermit the flow for one 
hour, then close the Hoffman clemp so there is no flow 
for the following hour. Continue in this manner of an 
hour on and an hour off. A cleansing enema should always 
precede the administration of proctoclysis, The- 
solutions most frequently used are: 
a Tap water 
b. Normal Seline (Physiological salt solution +.85% 
solution of Nacl in Hp0). 
¢. 5% Glucose Solution, 
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XIV. CASTRIC LAVAGE AND GAVAGE 


A. Definition: Levage - means to | out or irrigate, 


1. 


Gavage - means to feed through c tube. 


Gastric Lavage (nasal method) is = procedure free 


quently carried out on the wards, A ""nodenal" or 


“Levine™ tube is used, The tube is passed through 


the patient's nose, into his throat and thus into 

the esophagus snd stomach. Through the tube, the. 
stomach esvity can be lavaged, or food oleced into 

it (gavage). The ducdenal tube is 4 fect long and 

14 F. in caliber, Ths blunt end, which is inserted 
into the vatient's nose, has 4 openines. About 18 
inches from the blunt end is a black ring around the 
tubes: “hen the tube is inserted so that this black 
ring is et the skin mergin of the nese, the blunt end 
is at the junction of ths esophagus and the stomach, 
Four inches beyond the first black ring is e second 
ring. “hen the tube is inserted so that this ring 

is at the entrance to the nose, the biunt end is well 
into the stomach lumen, Four inches beyond the second 
ring is a third, and finally e fourth. if the tube is 
inserted tothe third black ring, the blunt end of the 
tube is just beyond the stomach in the small intestine, 
The first vart of the small intestine is called the 
*uodenum", Thus does this tube get its neme, for 

in most cases when the tube is inserted, it is placed 
into the lumen of the duodenum. “hen thc tube is 
inserted to the fourth and last black mark, the blunt 
end is several inches into the duodenum, 

The Duodenal Tube is well lubricated with 
lubricating jcily. It is inserted along the Sano of 
the nose about 3 inches, If trouble is encounter 
try the other side of the nose, for often one i of 
the nose may be obstructed by . crooked scptum, “hen 
the tube is in position, give the patient a glass of 
water to drink through a glass drinkines tube, As 
he drinks, push the tube into his nose, The tube and 
water will botn pass from the back of the throat 
into the ssophegus end thus into the stomach, Cnce 
the taabe is in place, the patient can bre eathe, talk, 
eat, etc., without eny trouble. The tubo is held in 
place by strapping with adhesive to the skin of the 
cheek, 

Since this tube is very smell, it is possible 
for it to enter the trachea and lungs, This is a very 
rare occurrance, Always check, to be sure that you 
are in the stomach before injecting anv fluid into the 
tube. If fluid should be injected into the lung, a 
lung abscess or pneumonia would develop, 
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a. Hold the end to your ear and listen. You will hear a 
whistling sound with each breath if the tube is in the 
lungs. If in the stomach, you will hea: either nothing 
or a gurgling sound as stomach peristalsis churns the 
gastric fluids. 

b. “hen the tube enters the trachdn, the patient may cough 
or turn cyanotic. These are not reliable symotoms, 
for the tube can enter the lung without their occurrence, 

€. With a syringe, suck back on the tube, If in the lunes, 
the syringe will fill with air. If in the stomach, the 
syringe will fill with gastric fluid, "ith the tube in 
the stomach, the patient can be fed liquids through 
tube (gavage), or the stomach may be washed ont (lavage). 

d. To get the blunt end of the tube to enter the duodenun, 
the tube is inserted to the first black mark. Then it 
is advanced 1/2 to 1 inch every 10 minutes, until the 
tube has been inserted beyond the third black ring. The 
blunt end should then be well into the duodenum. If 
the tube is placed down to the third or fourth mark all 
at one time, it will coii up in the stomach and never 
get into the’small intestine. Often, inserting the tube 
an inch every 10 minutes, the tube will coil up into a 
ball in the stomach. Therefore, the followin: test is 
made to determine just where the blunt end of the tube 
lies, Fluid is aspirated and tested with blue "Litmus 
Paneer", If the fluid turns the blue colored litmus 
paper to a red color, then the fluid is acid, and the end 
of the tube lies in the stomach cavity. The hydrochloric 
acid secreted by the stomach lining makes the gastric 
fluid acid in reaction. If the aspirated fluid has no 
effect on the color of the blue litmus paper, you can 
assume that the fluid is alkaline (basic), and therefore, 
came from the small intestine (duodenur’, ‘The fluid in 
the small intestine is alkaline (basic) from the bile. 
Better yet, get some RED litmus paper, and if the end 
of the tube is in the duodenum, the elkaline fluid from 
the small intestine will turn the red litmus vaver to a 
blue color. . 

- “Acids turn Blue Litmus Red", 
"Bases turn Red Litmus Blue", 
The Duodensl Decompression or “angensteen Suction Apparatus. 
Where it is desirable to decompress (empty) the small 
intestine of gas, fluid and toxic material present, it is 
best accomplished by means of the duodenal tube, and the 
apparatus diagramed ("angensteen Suction). This appsratus 

may be set up and kept operating for several days. I% 

requires constant attention to keep the narrow lumen of the 

duodenal tube from plugging with thick mucus or food 
particles. “hen such an apparatus is in place, do not vermit 
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NE" AND SIMPLE TYPE OF BOTTLE ARRANGEMENT FOR GASTRIC AND DUODENAL SUCTION 
DRAINAGE (GERLINGER), Bottle (d) is the trap bottle, and suction is created 
by siphonage from bottle (f) on the table to bottle (h) on the floor. To 
start the siphoning, the clamp on tube (c) is chosed and the rubber tube (e) 
Is disconnected from the short glass tube on bottle (f). By blowing into 
this short glass tube, siphon draftnege is started and tube (e) is again 
connected, When bottle (f) becomes empty, it is simply replaced by bottle 
(h}, which is now full, and after blowing into tube (iy to begin the 
siphonage, tubs (ce) is attached and suction drainage is continued, If the 
exchange between bottles (f) and ({h) is made before the water level in 
bottle (f) gets below the level in the long glass tube, the siphonage 
already established will be maintained and will not have to be restarted, 
During the exchange of bottles (f) and (h), the clamp on tube (c) is closed, 
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Gastric Lavage (oral method) - means the washing 
out. of the stomach, The regular gastric tube is used. 
This tube is size 30 F. (1/2" outside diameter). One 
end is blun icinted and is inserted through the mouth, 
throat and esophagus into the stomach * vity, It is 
marked with a white ring 18 inches from the end. ‘The | 
other end has a funnel attached. 

The lavage is best given in a sitting position, 
but if necessary it can be doné with the patient flat on 
his back. Protect the patient and bed with © rubber 
sheet over the patient. Have a large slop basin at the 
bedside to receive the lavage fluid. ‘The gastric tube 
is chilled by placing in ice water or ice chips before 
passing. The irrigating fluid will always  >e specified 
by the medical officer. It is usually plai. tap water 
(at body temperature - 100°F.), or water to which 

iearbonate of soda has been added ( 3-7 to the liter). 
The amount of fluid used varies, Thé lavage should be 
continued till the irrigating fluid returns with an 
appearance exactly as when it was poured into t! > funnel. 
Thus it is best to have at the bedside about 2 ¢..ions 
of fluid, although in most cases one gallon is sufficient 
to do a good lavage, Before starting, place an emesis 
basin in the patient's hands, for many will vomit while 
the tube is passed or immediately afterwards, If vomit 
ing does occur, there is no cecasion for alarm because 
this partially empties the stomach cavity, and thus 
less lavaging will be necessary to finish the job, Should 
the patient be intoxicated by alcohol or otherwise 
uncooperative, it m=y be necesssry to hold him in 
restraint while doing the lavage, Since this type of 
patient can eesily bitethe gostric tube, it is necessary 
to use some type of mouth gag. A simple way to prevent 
the patient from biting the tube is to nut & or 10 
tongue devressors together, and place * 3m between 
molars on one side of his mouth, so hosing his jaws 
apart. 

Before passing the tube, tell the patient what you 
are going to do, and explain to him that as the tube is 
passed (which takes but 5 seconds or less) he will have 
trouble catching his breath, but thet as soon as 
it is down, he can breathe normally. 

When ready to pass the chilled tube, have the patient 
open his mouth, and take deep breaths, This will 
relax the patient. Usually when a patient 3 told to 
open his mouth, he dees so, as widely as possible. This 
partially closes off the throst passagewav to the 
esovhagus; so be sure that the mouth is open about half 
way. Instruct the patient to stop taking deep breaths 
when you place the tube in his mouth, and to"sw:. “ow 
his Adam's Apple", The tube is inserted, aimed a.:ong 
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. PHYSICAL AGENTS USED IN NURSING 


A. 


# If heat 1s applied to an area of the body, the 


\pillavies in that area are dilated open, and the blood 
low is greatly increased to the area. Thus, heat produces 


gan increased blood flow into the area and an increase in 


the blood flow out of the area, Since the healing of 


inflammation depends on. the flow of blood to the inflammed 
area, wide use is made of heat to bring about that increase. 
Dry heat (hot water bottle or lamp) is gopd. Wet heat (wet — 


dressings or soaks). is better, 
Ae Methate fox ee of Rot Heat 


fi, a ss « hot compresses are pieces of cloth 
dip 


ped into a hot solution and applied fo the 


inflammed area, As soon as the cloth has lost its 


heat, it is redipped into the hot solution and 
reapplied to the inflammed area, When a medical 


officer orders hot compresses applied to some part 
of the patient’s body, he will always state the name 
and strength of the solution to be used, how long 
each application of compresses shall last, and how 


often to repeat the treatment, 


Tet us assume we have a po@Ment with a large 

boil on the back of tris neck, ‘The medical officer has — 

written the following order: Hot compresses of sat, 
gol, of MgSO, for 1 hour q.2.h. to inflammed area 


of posterior cervical region. To carry out this 


order, get a basin large enough to hold a liter of 
solution, Boil this for 20 minutes so that it is 


sterile, Place in this sterile basin a liter of 


sterile water, and heat to 110°F, on a hot plate. 


a hot plate is not available, set the flask of stere 
die water in a basin of hot water till it has reached. 
‘a temperature of 110°F,; then pour the hot sterile 


water into the sterile basin. 


fo this liter of sterile water is added Mage 


nesium Sulfate (Epsom Salts) crystals and the 
solution stirred with a sterile tongue depressor 


until so more crystals will dissolve. A saturated 
has now been prepared, Plece in 
the sterile solution 4 to 6 gauze compresses (4 x A}e 


solution of MgSO 


If these are not available use a small sterile 
towel, Put on sterile rubber gloves, remove the 


comprésses from the sterile solution, press out the 
exces$ solution, and apply to the inflammed arsa. 
In 2 or 3 minutes, the compress will have lost mich 
of its heat, remove, redip into the sterile solution, 
and reapply to the area. Gontinue in this manner 
for one hour, Let the patient rest for two hours, 


and wepeat the whole process, making up a fresh 
sterile solution each time, 


~<ise 


OE 


i igatiamcelieaelicaaae aa 


The vast majority of applications of wet 
heat to the skin surfaces of the body are prepared 
with 2 temperzture of 110°F. You should be able 
to determine when a solution has 2 temperature 
of 110°F. without the use of a thermometer. Water 
at 110°F, dropped on the back of the hand or on 
the anterior surface cf the forearm has a comforte 
able, hot sensation on this skin surfece, Try 
this three or four times so that you can tell when 
e solution is 110°F. Use a sterile asepto 
syringe to remove the sterile solution from the 
basin and drop 2 few drops on the back of your hend 
for the test... 
Hot Soaks (Immersion Bath) - in this method of 
application of wet heat, the sterile solution 
ordered is placed in a sterile basin, and the 


' inflammed aren of the body placed into this solue 


tion (immersed). The medical officer will order the 
name and strength cf the solutfon, how long each 
immersion bath will last and when the hot soak is 


to be repeated, You must prepare the solution in 


a sterile manner, and have it of the correct 
temperature (110°F.). ? 

When the area to have the hot soak is covered 
with a dressing, the dressing will be removed, and 
then another sterile dressing reapplied after the 
immersion bath has been completed. During the hot 
soak, the temperature of.the solution must be 
maintained at 110°F, This is most easily done by 
placing the sterile solution on a hot plate. If 
this is not practicable, add as needed, more 
sterile solution at 130°F. or 140°F, to the sterile 
basin to bring the original ‘back up to 110°F, 

Hot Massive Wet Dressing - in this method of 
application. of wet heat to the oetient's body, the 
inflommed arca is covered with a massive sterile 
dressing. The dressing is soaked with the solution 
ordered at 110°F, and the whele wrapped in a rubber 
or oil silk sheet to protect the bed, and to help 
retain the heat in the dressing. Every hour the 
dressing is exposed, and more solution 2t 110°F. is 
poured over it, -so as to maintain the proper teme 


. perature of the dressing. Usually one or more hot 
‘water bottles (filled helf way with water at 120°F,) 


are: placed within the rubber or oil silk sheet so 
that their weight is on the bed (never on the 
patient). These bottles help maintain the dresse 
ing's temperature at 11Q°F. 
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In those cases where there is a break in the 
patient's skin, absolute sterile technique must be 
used when applying and carine for the Massive Wet 
Dressing. Put on sterile gloves when applyinz the 
sterile dressing. Use sterile cotton to make the 
dressing massive, If a large bath towel is used 
as the outer layer of the dressing to add to the 
size of the dressing, it too must be sterile, 

The rubber or oil silk sheet used as the outermost 
laver of the dressing must also be sterile, “yg 
fore using, wash well with soap, hot water and : 
brush. Place in 1+1000 to 1-10,000 H:Clo, or a 
weak cresol solution for an hour or two to steril- 
ize, or better yet, autoclave: the sheet. in this 
manner you.can be sure the rubber or oil silk sheet 
used is sterile, ‘Yhen pouring on hot solution at 


_the one hour intervals, use sterile precautions, and 


do not touch the dressing with your bare hands, If 
you must handle the dressing, put on sterile rubber 
gloves, AS a general rule, the massive dressing is 
completely changed every 24 hours, If there is 
much discharge or pus (etc), from the area, the 
medical offieer may order the dressing changed more 
frequently. 


- Mustard Plaster - mix three parts of flour with one 


part mustard powder in a dry form, add enough tepid 
water to make a thick paste, Spread the paste on 

a piece of muslin, making it large enough to cover 
the desired area (usually 6 inches squar. is large 
énough) and about 1/4 inch thick, Place on a hot 
water bottle to warm the plaster, then apply to the 
sking It is usually left on about 10 minutes, and 
never over 20 minutes. The best rule for removing 
the plaster is to remove when the skin under the 
plaster becomes red, If left on too long a burn 


will result. After removing the plaster, grease 
the skin with mineral oil, 


(Note: one teaspoonful of mustard powder in a 
glassful of warm water will so irritate 
the gastric mucosa as te cause marked 
emesis (vomiting). 


prepared by half filling with 
ater = Oo Then the air is expelled by placing 
ths bottle on its side, and th: top tightly closed. 

The hot water bottle 18 always covered with e cloth 
covered before placing on the patient's skin, ‘ihen 
not in use, dry and inflate so that the sides will 
not touch, 
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Electric Pad - especially used to apply dry heat to 
large surfaces for a long period of time. Do not 
permit the pad to get wet. If used with wet dress~ 
ings, it must be rubber covered or oil silk covered, 
Ce Bake Oven or Lamps - these are in many sizes and 
shapes, adaptable for the application of heat to 
various parts of the body, The heat is usually 
generated by electric light bulbs, Usually the 
part to be baked is wrapped in cotton or flannel 
to prevent blistering. The chief hazard is the 
danger of burning, therefore, the technician must 
stay with the patient, and at the first symptoms 
of burning (i.e., puin and marked redness of the 
area), the application is discmtinued, 

Be Cold - is used in the véry carliest stages of inflammation, 
It causes a constriction of the vessels in the inflamed 
area, It also inhibits bacterial growth, and serves to 
check hemorrhage from very small blood vessels, Cold re=- 
lieves pain by anesthetizing the nerve endings in the skin, 


: 1. Method for Use of Moist Cold 

| ae Cold vet Compresses - the solution ordered by the 
medical officer (usually water), is kept cold by 
placing the vessel in a basin of ice, or placing 

I pieces of ice in the solution, This tyve of com 

press is changed 1s soon as it loses its chill - 

every 3 to 4 minutes, Do not continue longer than 

10 to 15 minutes at a time, If a bluish discolora- 

. tion of the skin appears, stop at once, Cold com- 

: presses are especially useful in prevention of swel- 

. ling of sprains, bruises (and black eyes). 

. 2e Method for Use of Dry Cold 

| &@. ice Bag — break the ice into small pieces (about 1" 

square). Remove air from the bag before tightly 

closing. Cover with a cloth cover before placing 

in contact with the patient's skin. ‘the ice bag 

is usually used 1/2 to 1 hour on the part and then 

; removed for a similar period so as to prevent 

"frostebite", or "iceburn", 
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XVI. PRE-OPERATIVE CARE 


ACCS Ven gt ae 


Medical officers differ greatly in the detail of 


,preparation of the surgical patient, but the oe principles 
“remain the same: 


To cleanse the patient externally and in’ . rnallys 
To cause the least possible amount of Y iebiaes and mental 


exhaustion in so doing. | 


A. 


Bath - the patient should have a warm tub bath the night 


operation. 


before the operation, If impossible to give this, 
substitute a sponge bath in bed. 

Mouth and Teeth ~ the teeth. are brushed well at lesst 
twice a day and the mouth rinsed with a mild antiseptic 
solution (i.e., Dobell's Solution, or any other alkaline 
mouth wash), at leest three times daily to prevent oral 
sepsis. “Shortly before taking to the operating room, 
remcve false teeth, bridges, gum, tobacco, etc. from the 
patient's mouth. 

Diet - is usueliy a highly nutritious diet for several 
days preceding (contains: such foods as meat, eggs, cooked 
cereals, bread, butter, vegetables, ice cream, candy, etc. 
The night before the operation, the evening meal is 
usually an ordinary soft diet. Water should be given 
freely un to 4 or 5 hours of the time of operation. For 
many patients who are dehydrated, it may be necessary to 
force fluids by mouth up to an hour or two before the 


Bowels - many medical officers wit order a lexative (i.e, 
milk of magnesia 60.) ‘or an enema (usually plain tap 
water or $.5, enema,) or both, the night before the 
operation., Probably, as many others, will desire to have 
the patient's intestinal tract left alone, and will 

order neither, The vast majority of cases will get an 
enema the morning of the operation-(about three hours 
before the operation time), as ordered b, the medical 
officer, 

Operative Site - this site is prepared the night before 
the operation, after the tub beth, The region of the 
operative field is serubbed well with hot water and soap. 
Old adhesive and grease may be removed with a sponge 
moistened with ether or benzine. With a new blade and a 
safety rezor, shave the cperative site carefully. The 
ares shavea should extend one foot in all directions from 
the site of the incision. After shaving, wast. all loose 
hair from the skin. This is all in the way o- preparation 
of the overative site required by most medical officers, 
Some may crder further care, such as the painting of the 
shaven srea with an antiseptic and then covering the 
painted area with a sterile towel or dressing. If 
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| erdered to use Tincture of Iodine, the skin must be 

| perfectly dry before applying, and the drug removed with 

70% alechol on a sterile swab after it drys (in 3 to 4 

minutes). If used on the abdomen, prevent any excess 

| trickling down in the groin, as this may cause a burn, 

| In summer, if the Iodine is not well removed, it may 

| blister a "sweaty skin", 

) F. Sedatives - as a general rule the medical officer will 

| order a sedative to be given orally and h.s. thse night 

| before the operation so that the patient will have 2 sound 

night's sleep. In most cases, the patient will also be 

given a sedative shortly before the operation, so that it 
will take less anesthetic agent to induce and maintain 
anesthesia,and also to reduce the excitement stage of the 
induction, There are 2 great many sedatives given alone 
or in combination in the hour or two before the operation, 
The medical officer will order the drug or drugs, the dose 
and time of administration. ; 
Morphine + Atropine ere the usual preoperative 
drugs given by hynodermic injection, Usual doses are 
Morphine Sulfate - .016 (1/4 Gr.): Atropine Sulfate - ,0004 
(1/150 Gr.) These are given 1 hour before operation. 

G. Bladder - all patients (except urological eases) should 
void 1/2 hour before going to the operating room, Let 
him use the Jatrine or the urinal, ‘hen uneble to void, 
the technician should notify the medical officer of this 
fact, end also the time and amount of the last voiding of 
urine. In some oases, the medical officer will want the 
patient's bladder emptied by catheterization before 
taking to surgery, 
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XVII. POST-~CPERATIVE CARE | oe | 


A. Post-Operetive Bed (Bther Bed) 


While the patient is undergoing the operation, his 
ward bed is prepared (as demonstrated in the classroom) 
as the "Post-Operative Bed", Before placing the patient 
in this bed, remove all hot water bottles from the bed, 

The vatient is moved from the litter to the bed by means 
of the draw sheet on the litter, and covered with blankets 
to. keep warm. If the weather is hot, it is not necessary 
to use blankets over the patient. (unless in shock), In 
hot weather, blankets cause unnecessary sweating and thus 
the loss of fluid and body salts. The pillo» is not 
placed under the patient's head until the patient is fully 
conscious and ne longer nauseated or vomiting. It is best, 
if the patient is nauseated or vomiting, to place a large 
towel under the patient's head and shoulders to protect 
the bed, and to have an emesis basin han. 

B, . The First Hour, 

“In the minutes that immediately follow the operation 
(while the patient is moved to his ward and until he 
recovers conséiousness), the Technician shoul” be on guard 

_for the first serious complication - obstruction to 
‘respiration. This complication occurs only in tose whe 
have had a general anesthetic. Due to the relaxed muscles 
of the pharynx, when the patient lies on his back, the 
lower jaw and tongue fall backward, closing ‘ the passageway 
to the lungs. When this occurs, the breathing is dyspneic, 
irregular, end often very noisy. The racine ‘oe and 
cyanosis appears. The treatment is very simple, Lift up 
on the lewer jaw so as toe close the mouth and push the 
lower teeth in front of the upper, Rarely is it necessary — 
to grasp the tongue with a gauze sponge and pull it Zorward, — 
Usually the lower jaw has to be held up until the patient 
recovers from ths anesthetic snough to hold un his own 
jaw. Often, placing the patient on one side, and propping 
there with pillows, will be all that is needed to keep 
the respiratory tract open, 

The breathing can also be obstructed by a collection 
of thick mucus in the throat. Turning the head (and at 
times the body also) to one side will help this mucus 
drain out of the mouth, 

The breathing can be cbstructed by vomitus in the 
pharynx and mouth,-so if the patient should vomit, turn the 
head sharply to one side and place the emesis basin under 
his mouth, to assist the drainage. Often, it will be 
necessary to turn the vomiting patient or his side to 
prevent vomitus from collecting in the t!: at, 


has happened to him). The bed is kept flat unless ordered 


Lids: Inspect dressings fer blood, abnormal drainage, etc. 


The Technician remains with the patient as he 

recovers from the anesthesia. The Technician must not 
leave the bed side until the patient is fully conscious 
(the patient must know who he is, where he is and what 


otherwise, When the patient is moved into his bed, e 

the temperature is taken and recorded, The pulse is 

teken and recorded every 5 minutes until he is conscious, 

and then every half hour for 3 more hours, If the patient 

is conscious on his return from surgery, take the pulse 

every 5 minutes for 1/2 hour and then every 1/2 hour for 

3 hours. Take and record the respiration q.1/2 h. for 

the first 3 hours, and then q.i.d. Take the temperature 

q.i.h. for the first 3-hours and, then q,i.d. 

After the First Hour 

1. . Take the te temperature, respiration and pulse and record 
as directed above. 

2e Keep the patient guict. Use restraint sheets if 

"necessary. Administer oniates as directed by the 
medical officer to induce sleep and free patient from 
pain, Always check for symptoms of overdosage before 
administering Morphine Sulfate or any other opiate, 
The usual dose of Mornhine Sulfate is .016 (or .015), 
If. the pain is real severe, the medical officer may 
ordcr the dose of M.S. to be .03 (or .032). The .016 
dose of M.S. is suvposed to keep a patient free of 
pain for 6 to % hours. However, sometines, it is 
. hecessary to nepeat the dose in 2 or 3 hours or sooner, 

for no two patients respond exactly alike to Morphine 
pest-operatively, Many patients dcvslop delirium 
when given M.S., Hyoscine, Amytol and cther sedatives 
pre end post-operativély, These patients have been 
known to tear off their dressings, walk out of the 
hospitgl in.their bed clothes, fall from their bed 
or window and break one or more bones, etc, 

3. Moisten lips to relieve thirst, and permit frequent 
rinsing of the mouth with mouth wash, until water 
can be given freely. 


Reinforee dressings if necessary. 

5. Carry out post-operative orders such as, set up 
Wangensteen Suction .Apparatys, connoct drainage tubes 
-and bottles, ctc, 

6. “Watch for end report any alarming or peculiar symptoms, 

‘ d.¢e., marked palor or cyanosis of skin, lips, etc., 
skin cold and clammy, or very hot and moist, doliriun, 
ete., severe hiccough, parelyses, marked vomiting 
(especially if it has a feeal odor). 


a) 
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7. Change the patient's position in bed every hour or 
two (or more often if he becomes uncomfortable), 
to prevent decubitus and hydrostatic pneumonia, 
Place small pillows or other pads under bony pro- 
minenees and lower back, A large pillow placed 
against the patient's back makes a good support 
for the patient lying on his side, 
8 Fowler's Position - if this position has been ordered, 
raise the head off the bed off of the floor 12 inches, 
A pillow should be placed at the foot of the bed to 
prevent pressure of the fect against the metal bed 
frame. Pillows placed under the knees *> elevate 
them, will make the patient more comfor..dle and 
help to keep him from slipping towards the foot of 
the bed, If the patient is in a Gatch bed, it is 
easy to put him into this semi-sitting position 
(Fowler's position), However, the short patient 
is comfortable in this bed when in Jowler's position. 
To maintain Fowler's position, it is necessary to fre- 


, quently lift the patient up in bed and readjust the 
pillows, for all will tend to slip to the foot of 
the bed, . 


9. Permit water to drink in simll amounts when nausea 
ceases, Unless otherwise ordered, most patients are 
permitted water within the first 8 hours. It is best 
to start with small pieces of ice held in patient's 
mouth, If the patient does not vomit, increase the 
frequent teaspoon size amounts of water to larger 
amounts, as tolerated, in most cases, the post- 
operative patient will be put on a liquid dict for 
the first two or three days, The only items per- 
mitted on this liquid post-opcrative diet are: ice 
chips, water, broth, weak tex and black coffee. At 
the end of the second day (or on the third post- 
operative day) in most cases, the medical officer 
will order an enema, This sets up active peristal- 
sis of the intestine so that the patient has a bow- 
el movengnt. After the bowels have moved, the pa- 
tient is permitted a soft diet. ‘This consists of 
soft foods (cooked cereals, fruit juices, vegeta- 
ble juices, eggs, rice, ice-cream, milk, all other 
liquids (no beer or alcoholic beverages) puddings, 
custard, junket, crackers or toast and iiilk, ctc, 
Patients having dry mouths, especially those ex- 
tremely i11, should have chewing gum to stimulate 
salivary secretion and to help prevent parotitis, 
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Fowler position. Note (1) pillows under arms 
which add to the patient's comfort. Often pillows 


are inserted at the patient's back and feet to give - 
added support. | | 


Patient turned on side in Fowler position. The 
break in the bed at the knee is reduced, The vatient 
is turned on his side, his arms being supported on 

@ pillow (1) in front of him. (2) A large pillow 
under the shoulders and a smaller one under the head 
adds to the patient's comfort. The back (3) and 
buttocks (4) are supported by pillows. (5) A 

pillow between the knees is a valuable addition, 
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ILLUSTRATING THE EFFECT OF FOPLER POSITION {IN A CASE OF 
PERITONITIS WITH PELVIC DRAINAGE, 
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{LLUSTRATING THE PUDDLING OF PUS BENEATH THE DIAPHRAGM 
. IN A CASE OF PERITONITIS TREATED IN THE HORIZONTAL 
POSITION. 
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og ight Lung 


ILLUSTRATING EFFECT OF GRAVITY IN DRAINAGE OF CHEST “WOUNDS, 
“PATIENT §N HORIZONTAL POSITION: DRAINAGE FRON EWPYEMA CAVITY 
POOR, PATIENT IN FOWLER OR SITTING POSITION: DEPENDENT 
— DRAINAGE OBTAINED. | 
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EMPYEMA = DRAINAGE SY THE CLOSED METHOD. NOTE DRAINAGE TUBE 
UNDER THE FLUID 18 COLLECTION BOTTLE. INSERT DRAWING SHOWS 
DETAILS OF SAFETY PIN ANCHORAGE OF TUBE, 


10, 


y he 


12. 


13. 
14. 


15. 


Watch the bowels, After the bowels have moved 
(usually on the third day) and the soft diet begun, 
if the bowels do not move spontaneously every day, 
or every other day, a cleansing enema is usually 
given. If proper care is not taken of the bowels, 
an "impacted" rectum will result, As a rule, 
cathartics are not given for 1 week after most 
operations, and if drainage has been inserted, they 
are not given for a much longer time, 

Watch the bladder, If the patient cannot void post- 
operatively, he must be catheterized, This is 
usually done & to 10 hours after the operation. Often 
the medical officer will direct a wait of 12 or even 
1g hours before doing the first catheterigzation. 

Onee the patient has, been catheterized, if he cennot 
void, it must then be repeated q.%.h. (and never 

let the time run over 8 hours unl. °* ordered so by 
the medical officer), until he is able to empty his 
own bladder, Exhaust all means of getting the 
patient to void before catheterization. Let a water 
faucet flow with a loud splash and have the patient 
concentrate his thoughts on the sound of running 
water, with his penis placed in a urinal, Place the 
patient's two hands in basins of warm water, with 

his penis in a urinel. Place a hot water bottle over 
the lower abdomen. Place warm water in the urinal, 
and place the penis in the urinal so that it is 
partially covered by the water. 

After the first 24 hours, most patients can be put 

in a semiesitting position in bed, The average case 
will sit out of bed on the 5th to the 7th day. How- 
ever, some medical officers may order a similsr 

case out of bed on the 2nd or 3rd day. On the first 
day out of bed, the pationt is seated in a chair at 
the bed side about 15 minutes. Each succeeding day, 
he remains out of bed for a longer. period, as his 
strength permits, Hernia repair cases (Herniotomy) 
are the one main exception to this rule. They are not | 
usually pormitted out of bed for 12 to 14 days, | 
Skin sutures are usually removed on the 5th to 7th 
dey. | 

To relieve "gas pains" and slight distention of the 
abdomen, insert the lubricated rectal tube into the 
anus, end place the free end into a urinal between 
the patient's legs. Use it for twenty rinutes in, 
then 1 to 2 hours out, and repeat +i11 the patient 
is able to expel flatus (eas) frec., by himself. 
Frequent alcohol rubs end massage, 
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16. Watch for Post-Operative Complications 
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Cbstruction to respiration, (See The First Hour), 

Shock 

Hemorrhage 

Pain 

Réstlessness and sleeplessness, 

(1) Give gentle back and neck massage, 

(2) Dim the lights and well ventilate the room, 

(3) Give warm milk, cocoa and crackers, etc,, 
if accustomed to food at bedtime, 

(4) Sedatives as Bromides, 2, (gr,X*X) 

Luminal ol (gre Ss) 

Codeine 006 (gr 7 ) 

(If due to pain) 

Barbiturates (as luminal, amytal, nembutal, 

phenobarbital, etc.). 
Decubitus Ulcers | 
Delirium 

Toxic delirium is due to a general toxemia 
and most often occurs in general peri.tonitis cases 
and other septic conditions (severe), Usually 
the patient is very sick with high elevation of 
temperature, rapid pulse, flushed face, etc, 

The patient shows mental confusion, moves in» 
cessantly, disarranges the bed clothes, attempts 
to get out of bad, etc, 

Traumatic Delirium is due to sudden trauma 
of any sort, There may be maniacal excitement, 
mental confusion with hallucinations, etc, 

Delirium Tremens occurs in the habitual 
alcoholic who has undergone surgery or trauma. 
Usually after a few days of restlessness, nervouse 


‘ness, sleeplessness and slight mental confusion, 


the patient loses entire control of his mental 
functions and becomes maniacal, We will talk 
incessantly, hallucinations of fear and persee 
eution will torment him, and often he may injure 
himself or others, Finally after hours of mental 
torture, the patient becomes stuporous, Strong 
sedative drugs as Morphine Sulfate, Chloral, and 
Paraldehyde,may be needed to keep patient quist, 
It is usually best to give this type of patient 


whiskey. 
(1) Methods of Restraint used for all eases of 
Delirium: 


(a) Side boards on bed. 

(b) Cotton sheets over patient's chest, 
ebdomen and thighs, tied or pinned to 
bed. frame. 

(c) Ankles and wrists fastened to bed frame 
by straps and cuffs, or muslin roller 
bandage. 

(d) Sedatives by mouth, rectum or hypodermic, 

(ce) Canvas restraint blanket, 
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h. YWound Complications 
(1) Infection oceurs when pethogenic bacteria 4 
have gained access to the wound, The first — 
symptoms of inflammation usually show at 
the end of 36 to 48 hours post-operatively, . 
The pulse rate increases end the temperature 
rises. Locally, the wound becomes tender, : 
swollen, warm and often red, At times, 
if the infection is deep these iocal . 
symptoms will not be evident. The treatment — 
is usually to remove one or more skin ; 
sutures, separate the wound edges with a 
hemostat and insert a rubber or gauze 
drain, Often the wound is flushed with a 
mild antiseptic solution using a s*t_rile 
asepto (rubber bulb) glass syringe. 
(2) Hemorrhage (Hematoma) 
Any undue bleeding on the dressing 
should be reported to the medical officer 
at once. At times, concealed »leeding 
occurs in the incision beneath the skin, 
This type of bleeding usually stovs spon 
taneously and results in a clot in the wound, 
If the hematoma is large, it is usually 
drained by removing one or more skin sutures. 
(3) Rupture of Yound 
This is a serious complication in 
abdominal wounds. It results from the give 
ing away of sutures due +> infection, 
distention, cough, cte, iuc rupture may 
occur suddenly with the escape of coils 
of intestine on to the abdominal wall, Pain 
and vomiting are associated, The wound 
edges may part slowly so that the intestines 
escape gradually or not at ail with few 
accompanying symptoms, The protruding coils 
of intestine should be covered with large 
sterile gauze pad or pack and compressed 
with adhesive bands until the scdical 
officer can replace the intestine coils 
and sew up the wound, 

Ay Respiratory Complications; the most frequent 
post-operative complications to occur, Patients 
with some resniratory disease (i.e., nose cold, 
sore throat) before operation, are likely to 
develop these serious complications, 

Preventive Measures: 

(7) Keep patient warm after the operation, 
i.@., warm room, warm bed, dry bedding and 
garments, hot water bottles, 
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Complications 


(2) 


(1) 


(4) 


(5) 


(6) 


Promote full aeration of the lungs. The 
patient's breathing will be very shallow 
because the movement of deep breathing causes 
pain in the operative area, 
(a) Instruct patient to take 10 or 12 deep 
‘ breaths every 1/2 to 1 hour. 
(b) Mechanical apparatus such as blow~bottles 
may te used each hour to expand the lungs 
fully. 


(c) Tern the patient from side to side 


frequently, i.e., every 1/2 to 1 hour. 
(d) Get the patient out of bed as early as 
possible post—-cperatively, as directed 
by the surgeon, 
Bronchitis (most frequent complication) 
characterized by cough that brings up cone 
siderable mucus, but without marked temperature 
and: puise elevation. Steam inhalations are 
of great velue here, 
Bronchoyseunonia (second in frequency) 
fymr tore “or Bronchitis plus high elevation 
of temperature ard rapid pulse, 
Pleurisy - characterized by acute, knife-like 
pain in the chest on the effected side, which 
is especially severe when the peticnt takes 
ea deep breath. Therefore, the respiration is 
rapid and shallow, temperature and ~ilse 
sere A ti ght. adhesive chest strapping 
with the ehest in full expiration, relieves 
the pain. 
Lobar Pneumonia (a less frequent complication) 
usué Ty u: ushered in by a chill and high cie- 
vation of temperature, pulse and respiratcry 
rate, There may be little or much cough and 
ths patient is definitely seriously sick. 
Hydrestetic Pnoumeviia (Hypostetic: Pulmonary 
Congestiony -- cecurs in the very weak patient, 
Due to poor cirtulation of blood through the 
lungs, blood staganrtes at the bases of both 
lungs, The’ symptoms are those of Eroncho- 
pneuronia - eariy slight cough, slight 
elevation of temperature, pulse, respiratory 
rate, 
Pulmonery Bnbolism - 1. bicod clot forms in 4 


‘blood vessel, becones dislodged from its 


original site and is carried along with the 

blood. After passing seat the “heart, it 

is forced inte ahd blocks a pulmonary artery. 
The symptoms are among the most sudden 

and stortling. A patient passing e normal 

convalwscence suddenly crys out with sharp 

stabbing pain in the chest, becomes breathless, 

cyanotic and anxious. 
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The pulse becomes rapid, weal: and 
irregular and cold sweat appears, 
If death does not occur in 30 minutes, 
there is good chance of recovery, 
This complication may occur at any time 
after the operation, but especially occurs 
in the second week, when the patiert becomes 
more active, It may be that the movement 
dislodges the clot. 
Treatment consists of administration 
ef oxygen, Nerphine Sulfate and sitting 
the patient up in bed, 
j. Femoral Phiebitie or Thrombosis 
The femoral vein in the leg becomos inflammed 
and the bleod within its lumen clots, The cause 
is usually depressed circulation following the 
operation resulting in a slowin:s of blood flow, 

Concentration of the blood due to fluid loss also 

results in slowing of the blocd flow. Injury 

to the vein by tight straps or means of restraint 

mey vlay a part in the cause. The symotoms start 

with pain and tenderness in the calif and slight 
fever, A day or two later painful swelling of the 
entire leg develops progressively. The swelling 
is due to edeme of the tissues, 

k, Parotitis + the parotid gland may be infected by 
germs from the mouth that invade it tirough its 
excretory duct. It occurs up to 2 weeks poste 
operatively. The symptoms are those of a very 
acute infection. The patient becomes very sick, 
high elevetion of temperature and a swelling in 
front of one or both ears, Ths swelling becomes 
rapidly larger and very tender, The pain is 
intense and the patient cannot chew or open his 
mouth, The Technicien can prevent this complie 
cation bys 
(1) Keeping the patient's mouth scruplously 

clean with mouth washes and teeth brushing, 

(2) Let the patient chew gum or hard candies 
post+operatively. 

(3) Keep the mouth moist at all times. If the 
patient breethes through his mouth, several 
layers of gauze socked in equal vnarts of 
water and glycerine and placed over this 
orifice will help, 

-i. Vomiting - in vomiting the stomsch drains best 
in 1. sitting position or with t... patient lying 
on his right side, Hot applications to abdomen 
and sips of hot tea and lemon may help. 


a oo. 
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(1) During the the first two or three Post-operative 
hours: “this vom: vomiting i: is due to the 
anesthetic and usually lasts less than 2 
hours. It requires no special treatment 
other than as given in "The First Uour", 
frequent use of mouth wash and withholding 
fluids till all nausea and vomiting has 
passed, 

(2) Continuous through the first 24 Post 
operative . hours. This vomiting may be due 
to: 

(a). The iaatinehia agent (especially ether.) 
Give this patient a large glass of warm 
water with 1/2 teaspoonful of MeHCO,. 
They will vomit this immediately, being 
up much mucus. After ene of to such 
lavages, the vomiting will usually 

; ceases, : 
(b) Acifosis or Ketosis ~ due to pre- 

operative s starvation, anesthesia and 

Aisbotsa. acidosis develops rith vomiting, 

These patients have a "fruity odor 

of acetone to the breath, anc the urine 

contains acetone and diacetic acid. The 

treatment is intrevenous glucose and 

fluids and often insulin. 

(c) Peritonitis - this vatient is usually 
very sick and toxic, abdomen usually 
distended, high fever and repic pulse, 
The treatment is duodenal decompression 
by the Wangensteen Suction Apnaretus, 

(ay Paralysis of Intestine], Activity - due 
to injury of the abdominal 03 orgens the 
absence of peristalsis lasts for a 
veriod longer then usucel. Hot appli- 
cations to the abdomen and Wengensteen 
Suction is used for treatment. 

- fe) Idiosyncracy - Morphine Sulfate and 
other drugs often cause vomiting soon 
after being administered. 

(3) Prolonged After the First Post-operative Day. 
Vomiting may gy be excessive and prolonged for 
3 to 7 deys, retarding recovery and threaten- 
ing the patient's life, This vomiting is of 
2 very serious type, end may be due to: 

(2) Intestinal Obstruction 

(b) Acute Dilatation of Stomach 

(c) Uremia or Kidney Insufficiency 

(d) Hemorrhage in operations on the stomach. 

(e) Peritonitis. 

(f) Acidosis 

(zg) Tetany or Alkalosis. 
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‘ing of the walls of the abdominal cavit 


‘amounts of foul smelling, brownish 


of Wangensteen Suction, fluids intravenously, and 
‘the patisnt is placed'on his right side with the 


‘in death. 


This complication usually occurs efter operations 
or-injury to the lower abdomen, Usual, a. loop of 


by being involved in the drainage tract. The symptoms 


Abdominal Distention 
Flatulence or distention occurs due to absence 

of peristalsis from handling of the intsstines or 

trauma to the conte A the peritoneal cavity. 


“The intestinal tract is distended vith gas, It is 
usually relieved by use of thes 
- (1) Rectal Tube } 
(2) Small (1 pint) evacuating eneres. 
(3) Heat apvlied to abdomen, 
(4: Such drugs as follows to stimulate veristalsis, 
3 Eserine Salicylate .0006 ial “s/100) 
_ Strvehnine 2002» «(er, 1/30) 
Pituitrin Ls CC. 
Pitressin — Le cc, 
Prostipmine i. Co. 


I.V. of Hypertonic Saline (5% to 30%) 109-300 ce. 


“angensteen Suction Apnaratus. 
Peritonitis 
The neritoneum is the thin, 


(5) 
(6) Spinal Anesthesia 
(7) 

Ps 


smooth, shiny cover- 
anc the 
When this 


organs contained in the cavity. 
membrane is inflammed, the condition is calls 
Weritonitis", It results from acute apnencicitis, 
ruptured peptic ulcer, gun shot wound of abdomen, 
inflammation cf the gall bladder, pancreas, etc, 
petient is usually very sick, 
pulse, and distended abdomen, This patient needs 
Fowler's position, “angensteen Suction, fluids 
intravenously, and EMS to keep the intestines at 
rest, “hen peritonitis produces marked aistention, 
the outcome is ususlly fatal, 
feute Dilatation of the Stomech 

oo nae s complication, on the 2nd or 3rd poste 
operative days, the muscle of the stomach walls 

relax so that the stomach cavity is ereatly increased 
in size and filled with gas and fluid, “he upper 
abdomen is distended and the patic-* vomits small 
fluid frequently 
and without effort, ‘The patient becomes very thirsty, © 
and. often hiccouch develops. The treatment consists | 


The 
with high fever, rapid 


foot of the bed elevated. Often the condition results — 


Intestinal Obstruction 


small intestine becomes kinked cue to achesions or 
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usually appear several days after the operation, 
3 to 5. The patient may have hed his encma’on the 
third day and be fed a soft diet for a day or two, 
Then he complains of sharp, colicy pains in lower 
abdomen, There is usually no fever or pulse 
elevetion, An enema, heat to abdomen, snd changing 
patient's position from side to side with elevation 
of the feet may relieve the unkinked loop of eut. 
Usually this is unsuccessful, and the vatin becomes 
worse, the ebdomen distends and vomiting ievelops, 
If the obstruction is not relieved by strgery, 
deeth results, . 
Hiccougch or Sinmiltus 
Hiccough may become @ serious complication due 
to the nervous and physical exhaustion it can 
produce,’ It is produced by a spasm of the diaphragm, 
The spasm of the diaphragm results from irritation 
of thé Phrenic Nerve. The nerve may be stimulated 
by a distended stomach, peritonitis, abscess under 
the diaphragm, distended abdomen, pleurisy, chest 
tumor, toxemia, uremia, intestinal obstruction, 
irritation from drainage tubss, ete, 
(1) Treatment: 
‘(a) Remove the ehuse. 
(>) Drink 1/2 glass of water with Ar NaHCO, 
(¢) Suek 2 lemon. ian 
(d) Hold the breath while taking lerge swellows 
of cold water, 
(e) Massage along course of the Phrenic Nerves 
' jn the neck, 
(f) Colon Dioxide (CO,) inhalations by mask 
or br rebreething with a paper beg held 
‘tightly’ over the face, 
(c) “Administer H.M.S. end Atropine eulfate, 


- Botte 


XVIII, CATHETERIZATION 


_ This procedure requires as careful aseptic technique as a 
surgical operation. Get a].1 supplies at the bed side, The tray 
‘should’ include: ' 

Small basin to place between patient's legs to receive urine. 
Sterile cup of green soap and 3 cotton pledge*s (balls). 
Sterile cup of HgC1, (1-100) solution with 3 s:srile cotton 
pledgets. 

Sterile towel wrapped in muslin. 

Sterile lubricating jelly in a tube, 

Two or more sterile rubber catheters (16 or 18 French), in 
steritie pan or wrapped in sterile towel, 

One or two sterile forceps or hemostats, 

One sterile rubber glove in sterile glove holder. 


Method: Place. the small basin between the patient's thighs 
to receive the urine. Scrub your hands well with soap, hot water 
and brushes for at least 3 minutes, Tell the patient to place his 
hands behind his head and to keep them there until you have 
finished. Tell him what you are going to do. Place the sterile 
towel over his lower limbs well away from the pubic region, Hold 
the shaft of the penis with one hand, well away from the head, 
Serub the head of the penis well with the three cotton balls in the 
sterile cup of green soap. These can be handled with your fingers. 
Then, wipe off the head of the penis well with the three sterile 
cotton pledgets from the sterile cup of HgClo. These pledgets are 
handled with a forceps or hemostat, and never your fingers. 

Handling the sterile towel by its edges, pull it up close to 
the pubic region, taking care not to contaminate the unper surface, 
Place the sterilized head of the penis on the top of the sterile 
towel. Squeeze a l or 2 inch ribbon of lubricating jelly from the 
sterile tube on to the top of the sterile towel, using sterile 
precautions so as not to contaminate the tube. Put on one sterile 
glove. 

Pick up a catheter with the gloved hand, dip the blunt end 
into the sterile, lubricating jelly, and insert into the penis. 
The penis is held by the shaft with the bare hand, xeening well 
away from the head of the penis. When the catheter has been 
inserted some 5 to 6 inches (depending on the length of the penis), 
it will usually meet an obstruction. This obstruction is caused 
by the tightly closed sphincter muscle at the base of the bladder. 
A little steady, gentle pressure on the catheter will cause it to 
relax in a few seconds, and the catheter will slip into the 
bladder. The urine will flow freely when the catheter enters the 
bladder. 


If a sterile urine specimen is desired, the sterile end of 
the catheter is held over a sterile urine specimen bottle, and 
the urine permitted to flow from the catheter directly into the 
sterile bottle, When 100 to 150 ec. of sterile urine has been 
collected, the bottle is closed with a sterile cork, or covered 
with a sterile gauze sponge -(4" x 4") and a rubber band, 

If a rubber glove is not available, the sterile catheter can 
be picked up and held with a sterile hemostat or thumb forceps 
for insertion. Many médical officers will permit the technician 
to pick up the sterile catheter, separated from his fingers by _ 
2 or 3 sterile gauze sponges (4" x 4"), when rubber gloves are not 
available. beet “peed 


1. The Bladder Instillation: 

To instill fluid into the bladder (Bladder Instill- 
ation) means fluid is injected into the bladder through 
a catheter, and then the catheter removed so as to leave 
the fluid behind in the bladder, 

Often when a patient has to be catheterized more than 
once, the medical officer will order some mild antiseptic 
solution to be instilled into the bladder, as an added 
caution against possible infection. He will always write 
the name of the medicine, the strength of the solution 
and the amount to be instilled, Get the correct medication 
in a sterile medicine glass, and before inserting the 
catheter, transfer the solution into a sterile rubber 
bulb syringe (asepto syringe), “hen the bladder has been 
drained, place the syrings on the end of the catheter, and 
holding the syringe so as not to inject any air into 
the bladder, transfer the antiseptic into the bladder. 
Stop the injection before ell of the solution enters the 
bladder so as to avoid the injection of air into the 
bladder; pinch off the catheter and pull out of the 
urethra. 

2. The Retention Catheter (Indwelling Catheter) 

Often the catheter is inserted into the bladder and 
fastencd there with string or tape and adhesive tape, 
so that the bladder is kept dry. This type of catheter 
mey be left in position for deys or weeks, The technique 
of fastening the retention catheter in place will be 
demonstrated on the practice ward. 

3. The Bladder Irrigation. 

Often when the patient has a retention or indwelling 
catheter, the medicel officer will write an order for 
bladder irrigetions, to keep the bladder and catheter clean. 
He will always write the name of the medicine, and 
strength of solution to use, He will not state the amount 
or the temperature to use. “hen preparing the solution, 
it is customary to prepare about 500 cc, for the bladder 
irrigation, although in most cases, you will need but half 
this smount (about 1 cup). The temperature of the solution 
is about body temperature (100°F, to 105°F,), 
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Prepare the 500 cc. of ordered solution of the correct 
strength, using the stock solution found in the medicine 
cupboard, sterile water and a sterile basin, so that the 
resulting solution is sterile.: Use a small rubber bulb 
syringe al to 2 ounce syringe is suitable). Inject the 
syringeful of irrigating fluid into the catheter, and 
permit it to return at once into a basin between the 
patient's thighs. Continue the irrigation until the 
irrigating fluid returns clear, 

If the end of the catheter to which the syringe is 
‘attached is grossly contaminated, wrap it for 10 minutes 
in a sterile sponge wet with 70% alcchol before starting 
the irrigation. 


XTX, E DRESSING OF TOUNDS 


Rigid aseptis is the most important requisite for the 
successful care of wounds. Clean wounds (those made asevtically) 
are usually tlosed by sutures, after careful ligation of all 
bleeding points, All other wounds are potentially infected, and 
cannot be closed until every effort has been made to remove ell 
devitalized tissue and infection, A formal operation is therefore 
performed for the purpose of cutting out the infected and de- 
vitalized tissue, This operation is called "debridement", Often 
a small drain is inserted before suturing such a wound, to prevent 
the collection of blood and lymph, which would retard healing if 
allowed to remain in the wound, 

Wounds are usually dressed with several layers of sterile gauze 
held in place by bandages or adhesive tape. Clean wounds without 
drainage seal within 24 hours by the coagulation of lymph between 
their edges. Such wounds need no dressing until the time for 
removal of sutures, uniess some wound complication develops, Clean 
wounds are often drained when absolute hemostasis is difficult to 
obtain, Such wounds are dressed in 24°to 48 hours, and the drain 
removed, for hemostasis will be complete by that time, Infected 
wounds are dressed at least once each day, Infected wounds may 
have to be dressed two or three, or more, times daily if the 
dressing is grossly soiled, : 


The Clean Wound (Aseptic or Sterile Yound). 


When changing the dressing, moisten the adhesive with benzine 
to loosen it, so that it is easily removed by pulling on it 
horizontal to the skin surface, The old dressing is removed and 
placed in a paper bag so that it can be easily disposed of by 
burning, If this dressing is soiled with discharge, handle it with 
a forceps cr hemostat and not your hands, Everything that goes 
near the wound must be sterile, If a drain is to be removed, grasp 
it with a sterile forceps or hemostet., If skin sutures are to be 
removed, grasp them, end cut with sterile instruments (forceps and 
scissors). If the wound is to be swabbed with alcohol or other 
antisevtic, use sterile cotton pledgets or sterile 2" x 2"'s held 
in sterile forceps or hemostat, 

Sterile gauze compresses to form the new dressing ere placed 
on the wound handled with sterile instruments. If a large dressing 
is desired, after first avolying 3 or 4 gauze compresses, a sterile 
"ABD" pad is anplied,This pad is also called the "Abdominal" pad or 
"combine", They are made of cotton folded in:a layer of gauze, 

The adhesive tape is usually used in wide et strips for 
chest and abdominal dressings. The top strip is usually placed 
half on the skin and half on the dressing, so that the patient 
cannot lift up the upper edge of the dressing, The other strips are 
placed to expose gauze between them to allow inspection of the top 
surface of the dressing, If frequent dressings are to be needed, use 
the Montgomery tape dressing, With this dressing, the adhesive 
tapes are tied over the top of the dressing with gauze or string 
ties, thus making it unnecessary to remove the adhesive from the 
skin each time the dressing is changed, 
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The Draining Nound (Dirty, Septic, Infected Wound) 
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The dressing of the wound provided with drainage is cerried 
out as described for the sterile wound, taking every preceau*ion 
to prevent the spread of the patient's germs elsewhcre on the 
patient, to yourself or to others, The vast majority cf wounds 
with drainage, have that drainage because they are infected with 
germs, If the dressing is stuck to the edges of the wound, 
loosen it by moistening with H,O,. To do this, you must use 4 
sterile asepto syringe and a stat sterile basin to hold the HC, 
Hold an emesis or kidney basin to prevent the solution from 22 
soiling the bed, Often such wounds are irrigated with H.C. or 
other antiseptic solutions, using the same sterile natertats, 
and placing the tip of the syringe into the wound to velJ. wash out 
the pus. ; tre ; 

The drainage from infected wounds.is often irritating to the 
surrounding skin, Vaseline gauze or other ointments (i.c., Zine 
Oxide Ointment) are used to protect this skin, Wounds infected 
with virulent pathogenic bacteria (i.e., gas baciiius in gas 

| gangrene cases), call for absolute sterile techniaue, for if the 

. Technician permits a break in his dressing technique, he is 

endangering himself and others with a death producing gcorm. 

1. Wear gloves when doing the dressings in such cases, 

2. Do not touch the dressing or any object that goes near 
the wound with your gloved hands, Handle ali objects 
used in the dressing with forceps or héhhostets, 

3, As soon as the old dressing is removed, place it at once 
in a paper bag cr wrap in newspaper so that it can be 
burned as soon as the dressing is finished, . | 

4. All instruments used to do the dressing are placed in a 
pan or basin as they are discarded, and at the end of the 
dressing, washed with gloves on, end. placed at once in 
boiling water for 30 minutes or autoclaved at once, 

5. If possible, isolate such patients, and have a separate 
dressing tray or cart used only for these cases, Where 
possible, the best technique is to have one technician care 
for these seriously infected cases, and this Technician 
should not be permitted to care for the clean cases, 

6. Bed clothing, pajamas, etc., from such cases, should be 
sterilized by placing in 1-50 Lysol or Gresol Solutions 
for 1 hour before being placed in boiling, soapy water for 

. washing. i 

7, Scrub your hands well with soap, hot water and brushes when 
finished with the dressing, ; 

In the ease of the gas bacillus, since it is an inhabitant of 
the human intestinal tract, it is liable to be an infecting organism 
in wounds of the lower limbs and pelvic region of the body, es- 
pecially if the patient is incontinent. In such cases, special care 
must be taken to keep the bed clean and dry, and a close watch kept 
of the patient to clean the bed and the patient as soon as there 
has been a fecal discharge from the bewel, Wounds and dressings 
must be protected in such cases by means of sheets of oi] silk 
applied over the dressing, an’ wide strips of adhesive w seal the 
edges of the oil silk sheet to the skin, 
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Group i - Dressings jak | o 


(1) 1 can 2" x 2" (sterile) gause sponges, 
(2) l can of 4" x 4" (sterile) gauze sponges, 
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+3} 1 can of 4" x 9" (sterile) gauze sponges, 
(4) 1 can Abdominal Pads (sterile) (Combines or A,3.D.'s). 
(5) TIodoform Gauze (1 inch) in bottle. : 
| (6) Vaseline gauze in various sizes (sterile), q 
| (7) Large rubber drains in sterile bottle, . 
| (2) Small rubber drains in sterile bottle, : 
(9) Roller Bandage (2" and 3"), a 
4 (10) Absorbent Cotton (sterile) in covered can or muslin, : 
Group II = Antiseptics 3 
2 
| (1) Alcohol '70% (500 ce.) % 
(2) Iodine, 31/22 or 72. ( 5 i Ye. . 
13 Tincture of Lerthiolate’( a ), ae 
4) Gentian Violet, 1% Cis “A, 4 
(5) Balsam of Peru (2 to 4’ ounces), Ae 
| (6) Hydrogen Feroxide (HO) (500 ec.). oa 
3 Dakin's Solution (500 cc, in dark bottle), 2 
8) Boric Acid, 5% (500 cc, in sterile bottle), 
(9) Powdered Sulfanilamide (usually put upsin sterile test tubes) 
(10) Silver Nitrate (Agi03) (lunar Caustic) in stick form, . 
i) Sulfanilamide Ointment, 10%, . 
12) Scarlet Red Cintment, 4%, z 
(13) Boric Acid Ointment, 5%, a 
Group IIT - Instruments ; 
(1) Sterile pan and cover containing: (a) Tissue forceps - 
(one or more) b) Suture scissors a 
(c) Hemostats 
(d) Probes . 
7 
Group IV - Miscellancous | 
(1) 1 sterile pan and cover containing: (a) Tongue depressors : 
(b) Eye droppers g 
(c) Medicine glasses 
(d) 1 ounce rubber bulb. 
glass syringe (asepto) 
Bandage scissors 


(2) 
{3) Can containing sterile: (a) Cotton swabs 
(b) Cotton pledgets 
{c) Tongue depressors 
(4) Adhesive tape, 3" 
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Bmesis basin (kidney or pus ra 
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XX. COMMUNI CABLE DISEASES 


A. 


Be 


Definition - an infectious or communicable ‘disease is 
one which can ‘be transmitted from one person to another 
and one caused by living organisms. 
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Methods of Transmission 
: 


Direct contact. Touching some person who has the 
disease. 

Indirect contact - personal helgncines, clothing, 
papers, bocks, etc, 

Droplet infection -, breathing, coughing, sneezing, 
ete. This is the way in which the respiratory 
diseases and most of the so-called "diseases of 
childhood" are transmitted: measles, mumps, 
diphtheria, etc, | 

Excreta + intestinal diseases and diarrheal’ diseases. 
Insects - malaria - spotted fever and many tropical 
diseases, etc, . 

Food and water - Typhoid, etc. 


Clinical Aspects. 
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Each disease has a definite clinical picture, is 
caused’ by a definite organism, is ‘transmitted in a 
rather definite manner » and a large number of them 
produce immunity. “9 ° ' | 

These diseases are all communicable, usually produce 
fever and various degrees of toxemia. 

They are frequently rag Saco by» or they may 
leave complications, 

Some of them run a definite coukee, and the duration 
is not greatly affected by medicine. However, the 
degree of severity and gomplicetions are effected 

by medication. 

Many of these diseases can be prevented. 


Methods of Prevention, 
he 


Isolstion ~ separation of one patietrt from another 
except where both have ths same disease, : No visitors; 
furniture, books and other articles not removed from 
the room, unless sterilized. Nurses and technicians 
should not go to other parts ‘of hospital while 


working in. isoldtion - some exceptions. 


Yaecination = Small "ox - Typhoid - Diphtheria, etc, 
Immunes ~ those people who have sither had the disease, 
or by repeated small doses of the causitive organism, 
or by vaccination, are not capable of having the 
dissase. Immunity may be either active or passive. 
Active immunity is built up by 2 reaction in the 

body te the diseszse, usually by having the disease or 
by vaccination, It is produced by reaction to a 

toxin. Passive immunity is quick and usually lasts a 


‘short time. It is brought about by giving the 


patient some sort of antitoxin. 
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Techniaue of Isolation 
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The patient, or patients having the same disease are 
isolated in a ward or room, 

The technician usually wears a cap, a-mask and a gown, 
These are for his own protection, and to prevent him 
from becoming contaminated so that he may transmit 
the infecting organism to others from clothing, ctc, 
Only immmes should be assigned to work on a conta- 
gious ward, except in «sn emergency. 

Before leaving a ward for work in another part of the 
hospital, the technician should be tested for bein, a 


‘carrier, A carrier is a person who harbors the di- 


sease and may transmit it to others without becoming 
ill himself, 


Unit of Isolation 


1. 
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The disease is the unit of isolation, Where there are 
many cases of the sam disease, all cases of the same 
discase are put together, For example, measles cases 
are not mixed with mumps cases. 

The same surgical gown may be worn to administer to 
all patients with same disease, as there is no danger 
of "cross infection", 

All utensils, i,e., dishes, trays, cutlery, bathtubs, 
thermometers, bedpans, urinals, rectal tubes, ctc., 
are carefully marked und isolated and ¢!sinfected 
after use and aro kept in that ward - no. permitted to 
leave the ward, 

All bed linen and gowns are disinfected. Technician 
must "scrub-up" before entering and after leaving the 
wards 

Nothing is removed from the unit before being sterilized, 
A cap, gom and mask are worn with all diseases, as: 
meningitis, diphtheria, meusles, influenza, pneumonia, 
scarlet fever and plague, 


Procedure for Puttines on a Surgical Gown to Tres’ Patient, 
> & 
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The gown with long sleeves should be hanging up at a 
convenient place near a sink ‘ith running water, if 
possible, or a wash basin and watery with disinfectants 
and soap within reach. The gowvm is hung with the right 
side outward, Two brushes are kept constantly in a 
disinfecting solution (lysol) for washing before ,utting 
on a gown, SS, | 

As the technician enters the isolated unit he first puts 
on his surgery cap and over it ties on his face mask, 
The hands are then scrubbed for three (2) minutes each 
hand, first one and then the other, A Slean brush is 
used for each hand, Soap and warm water are agents used. 
In some cases it is permissible to just dip the hands 

in a Iysol solution before and after caring for the 
patient, such as in mild cases of infection, i,e., 

mumps and measles, - 
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4. The hends are than dried one at a time with paper 
towels, The towels are discarded in the waste basket 
or similar container, to be burned, 

5. The technician then takes the gown from the hanger 
by grasping it by the inside (unconteminated), slips 
first cne arm in and then the other. .The ties are then 
tied from top to bottom in back and the belt is also 
tied bringing the ends to the front, if possible. This 
lessens the chance of contamination of the belt, The 
technician proceeds with his duties. 

Removing the Gown 

1. Serub hands as before, 

2. Loosen all ties, 

3. Remove gown by drawing out one hand, then the other, 
allowing clean hands only to come in contact with 
inner part of gown, 

4. When gown is off, hang on usual hanger, nail or clothes 
tree as before, with outer surface to outside, 

5. Remove cap and mask. 

€, Wash hands well, again with soap and water or dip in 
disinfecting solution and dry, 

Sterilizing or Disinfecting of Utensils. 

1. Composition of the article must be consijered, Anything 
that can be steam sterilized or boiled in hot water 
should be done so, i.e., dishes, bedpans, urinals, rec- 
tal tubes, etc, Dishes are boiled 10 minutes; other 
items 20 minutes, 

2. Thermometers are placed in alcohol for at least 30 
minutes. 

3. Combs can be steam sterilized 20 minutes, or placed in 
a bichloride solution, 1-5000 for 30 minutes, 

4. Stethoscopes, etc., are wiped off with alcohol and a 
clean cloths; allowed to dry or placed in the sun, 

5e If any article cannot be steam sterilized, boiled, or 
placed in a disinfection solution, it may be aired 12 
hours in the sunshine and considered clean, 

6, In dusting a room, utensils may be dusted off with a 
damp cloth, which has been moistened with carbolic 
acid, 1~40 or bichloride of mereury, 1.1000, 

Disinfecting Linen, 

All linen from isolated patients is kent in a separate 
laundry bag and sent to the laundry marked "contaminated", 
There it is placed at once in boiling soapy water, 

Excrete Disposal, 

All urine and feces are emotied immediately and the 
bedpan sterilized in a steam sterilizer or placed ina 
1-40 solution of carbolic acid, Any specimens sent to the 
laboratory are marked "contaminated" and a clean wrapper 
of some kind, i.e., a paper bag or paper towel, is wrapped 
around the outside of the container, Chlorinated lime, 
3~5% is used to disinfect body discharges, [feces is broken 
up, covered with lime, and allowed to stand at least one 
hour before flushing into the sewage system, 
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Le. Precautions for ‘Technicians 

Fach must consider his own health, as well as the 
patient's, ‘It is necessary to be very cautious of 
one's individual technique in regard to bodily 
contamination. 

Factors to remember, 
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Try not to get close te the patient who sneezes, 
Serub with soapy water should a patient sneeze in 
your face, 

Build up your own bedily resistance by the right 
kind of food, exercise, fresh air, rest and sleep, 
Avoid worry, fatigue, exposure to cold, consti+ 
pation, cuts, abrasions, scratches, common colds 
or anything which may heve a tendency to Lower 
your resistance, 

In nursing pneumonia, patients avoid infections 
of the mouth, nose or throat, enlarged diseased 
tonsils. If you have a cold or respiratory 
infection, keep away from pneumonia cases, 
Cultivate the habit of not puttir~-your hends to 
your face or putting such article. as pens, 
pencils or pins into your mouth, 


 Gargle or nose spray may be used very effectively 


in preventing diseases from spreading, 
Wash hands with soap and water often, 


Keep fingerneils trimmed and clean. 


Maske are worn for all Spagennney. cases and all 
highly contagious cases. 
When contaminated, if itis aeiovauey to turn a 


- faucet or open a drawer, the hand shold be 
covered with a clean paper towel. 
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RXI, EYE, NOSE AND THROAT 


A. Nursing of the Eye 
Eye See 
. patient's head backward, and ‘incline slightly 
to tog side so that the solution will run away from 
the tear ducts In most cases it is well to press the 
inner angle of the eye after instilling the drops to 
prevent the excess of the solution from entering the 
nose. Depress the lower lid with the fingers of one 
hand and a bit of cotton, Tell the patient to look 
upward, and drop the solution on the everted lid. 
After placing one or two drops in the eye, release 
the lid, and catch any excess of the fluid that rms 
on the cheek with the cotton, Take care that the 
dropper does not touch any ie ale of the eye or lids, 
Eye Irrigations 
These are usually isod on cases of inflammation 
to remove the discharges from the eye, The medical 
officer wiil always order the name of the solution 
: to be used and its strength, He will not state how 
much or what temperature to use, Usually 150 to 
250 cc, of solution will suffice (about 1/2 to 1 
cupful). the temperature is always close to body tem- 
perature, about 100°F, ‘the apparatus used may be a 
medicine dropper, a small, rubber bulb, glass syringe 
(asepto) or the glass tip of the medicine dropper 
| attached to an irrigation can with a rubber tube, 
The apparatus and solution must be sterile, 
| Sit the patient up with the head tilted backward, 
and inclined to the side to be treated. The patient 
holds a kidney or emesis basin against the side of 
his face to catch the fluid as it drains from the eye, 
Stand in front of the patient, and with a sterile 
pledget (cotton) wipe the discharge from the eyelids 
and lashes, with a movement away from the nose, After 
cleaning the outside of the lids in this manner, hold 
them open with one hand, and flush the eye with a 
gentle stream. of fluid, directing the stream away 
from the nose, if the * stream is directed toward the 
nose there is cvery danger of infecting the other 
(good) eye. Continue to irrigate until the eye is 
free of secretion, Use little or no foree, Touch 
no part of the eye ball, lids or lashes with the 
tip of the dropper or syringe used, For your own 
protection, wear rubber gloves to protect your hands 
from the discharges, 
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Hot Compresscs 
Sover the petient's chest with ~ torel, Anoint 

the skin of the cheek, lower forehcad and oye lids 

with mineral o11, vaseline, or other blend ointment, 


‘Prenars in. storile besin, the sterile solvtion of 


the correct strongth *s ordered by the medical 
officer, Usually 500 cc. to 1 liter is moro than 
enough. Heat the sterile solution to 110°, and 
use a hot plate at the bedside to keep it at thse 
correct temperatures, The most frequently used 
solution is Boric Acid (2% to 5%). 

Place in the besin 3 or 4 sterile g-uzo com 
prossos (4" x 4"). Squecze the excoss solution from 
2 cr 3 of the compresses, apply to the sys, and leave 
in place till] it sools. In the vast majority of 
cases it is best to remove the compress and redip in 
the hot solution after one minute, The proces: is 
continued in most cases for 15 minutes everv 2 to 3 


hours, The medical officer will always order how 


long to centinue the treatment and how often to repeat 
the treatment. 

After the trestment, dry the eyelids and skin 
of the cheek with cotton vledgets. If irfection and 
discharges is oresent, wear rubber gioves for your own 
protection when carrying out this tyne of treatment. 
Removal of Foreign Bodies 

Locate the body, first by looking behind the 
lower lid. Evert the lower lid by pulline down on the 
skin of the upper cheek, and having the patient 
look upward, If the bedy is not located be ind this 
lid, examine the uoper eye, by turni~: the wover 
eyelid inside ovt. To do this, stan. in front of the 
natient, end instruct him te look at his feet. Grasp 
the lash of the upper eyelid with one hand, Place a 
matchstick, swabstick, etc., across the woner part 
of the lid. Pull out end up on the eyelash and push 
down with the small stick. This will evert (turn 
inside out) the uoner eyelid. 

The foreign ody may be removed by touching it 
with a dry sterile cotton swab, or better vet, have 
it moistened with boric acid solution or ~ormel saline. 
If the foreign body consists of many tiny ~ieces, it 
is best to remove by irrigating the eye. if the body 
does not come aysey easily, it is vrobebly onbedded in 
the outer layer of the eye bell or the evelid, and 
must be removed by the medical officer. Mnbecdded, 
foreign bodies are usually hot when they strix. the 
eyes, and thus burn into the eye or lid surfcce, 

Eye Cintmenis 

Eye ointments are anplied to the eve wuch like 
eye drops. Evert the lower eyelid ond squeeze & 
ribbon of eye ointment about 1/2 inch lone on to the 
inner surface of the lower eyelid. Do not touch the 
eyelid with the tube, 
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B. Nursing of the Har 
1. Har Irrigations 

The ear canal is about 1 to 1 1/2 inches long, 

it is a blind passageway for the inner end of the 

canal is completely. closed by the ear drum, To 

straighten this canal, pull up and back, This is 

done for all irrigations, 

a. Irrigations for the Removal of Discharge 

medical officer will always order the 

name and strength of the solution to be used, He 
will not state how much solution or what temper- 
ature to use, This the Technician should know, 
The solutions are prepared so that they feel 
warm to the ear, a temperature close to body tem= 
perature (100°F, to 105°F,). The usual amount 
prepared is 240 cc. (1 cupful). The apparatus 
used may be the small red, rubber ear syringe, 
or a small rubber bulb fe oh syringe (&septo) 
or a medicine glass tip attached to an irrigating 
can by means of a rubber tube, The solution 
and the apparatus must be sterile, Seat the 
patient in a chair with his head inclingd slight» 
ly to the affected side, cover the shoulder with 
a towel to protect the clothing and have him hold 
an emesis or kidney basin tight to his body just 
under the ear, Place the tip of the irrigating 
apparatus in the opening of the ear canal, so 
as not to block the return flow, The flow should 
be very gentle, 4f the irrigating can is used, 
hang it about 1 foot above the level of the ear, 
Continue the irrigation until the irrigating fluid 
returns clear, The medical officer will always 
order the number of such irrigations he wishes 
the patient to receive each day, 

Following the irrigation, dry the ¢ xternal 
ear with a cotton pledget. If the discharge is 
profuse, keep the patient lying with the infected 

ear downward, so as to get good drainage between 
irrigations, Never plug may oar cotton the ear can= 
al of an infected (dpamin ear. This serves as 
a a plug t to dam back tho pus, and nd will result in 
destruction of the ear drum, the ear bones and 
deafness, If the ear must be dressed, because 
the discharge is profuse place 2 or 3 sterile 
gauze compresses (4" x 4") on the outside of the 
ear, and fasten in place by roller bandage about 
the head, 
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Irrigation a5 the anoved of Ac ais 
jerumen (ear wax) is removed by washing 
out with a forceful stream of plain water, 
First soften the mass of cerumen by using 
warm O11, Ho, or warm glycerine’ as ear 
f drops, After inetd like the: drops, wait 
- 15 minutes or a half hour and then irrigate 
. with tap water. Use tap water at body ten= 
perature (about LOO°F), Use the large (4,4) 
metal ear syringe (Kramer syringe). Prot Léot 
the patient's clothing with a tovel over his 
shoulder and a basin under the ear to catch 
the returning fluid. Pull the ear lobe up 
and back to straighten out the ear canal, 
‘ ‘Place the long tip of the syringe into the 
'. opening of the ear canal, but do not block 
the canal, 4im the syringe so t>.1t the 
fluid hits the posterior wali o: she ear 
+. canal first, Never inject the fluid straight 
into the canal, for it may strike the drum 
and rupture it. If the fluid first hits the 
posterior wall of the canal, its force is re- 
- «+ dueed Before it reaches the drum, Continue 
+ irrigating untill the mass returns with the 
i irrigating fluid, It may require a liter 
or two of fluid to dislodge the cerumen mass, 


CG. Throat Irrigation 
The eager officer will always riba the name and 
the strength of the solution to be used. The Technician 


should know the temperature and amount to prepare, In 
most cases, 2 to 4 liters of solution at 120°F. is prepared, 

the apparatus used cqisists of a glass medicine 
dropper tip attached. to the irrigating can by means of a 
ruboer tube. The apparatus and solution are sterile, The 
patiant is seated in front of a sink, and the irrigating 
can set on a shelf 2 feet. above the level of his throate 
If the paticnt is confined to bed, have him hang his head 
over the edge of the bed, place a slop jar on the floor to 
receive the return flow of the irrigating fluid, und hang 
the irrigating can on a standard two feet above the level 
of the patient's head, 

; Direct the patient to bend his head over the sink or 
slop jar, and to place the medicine dropper glass tip 
well into his. mouth, aimed at the back of his throat. The 
fluid flows from the tip, hits the back of the patient's 
throat and then falls dormward out of the paticnt's mouth 
into the sink or slop jar. While the solutic- flows over 
the throat tissues, the paticnt must hold hic creath, 
Direct him to pinch the rubber tube with his holding 


’ 
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fingers to shut off the flow of irrig:ting fluid when 

he has to bresthe, Then direct him to ist the irriseting 
fluid flow while he helds his breath. This vorcocess is 
continued until the throet has been irriested for 15 to 
20 minutes. Cften the patient will tire in © or 10 
minutes time, and then the trestment will have to be 
discontinued, The treztment is used in cases of in- 
flammation of the throat tissues, and its main function 
is to apply heat to the area. The longer it can be 
continued at one tine, without exhausting the o-tient, 
the better the treatment will be, The medical officer will 
always direct the number of times eech dey the treatment 
is to be carried out. 

Cften the patient may comminin that the teonerature 
of the solution feels hot or cold to his throct, The 
petient's own feeling of hert ond cold is a vzood guides to 
determine the temperature of the throst irrigstion, for 
often the irrigation may be given et 130°F. or 140°F. 
"Give as hot as the priient can comfortbly sion’. 
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-oXNIT, DIETS 


A. 


Medical Dists - Med iced Miots are wat fied -s to 
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Liquid Diet - A liquid diet is fluid, blend, easily 
digested an and hes low residue. The patient is fed 
about every 2 hours from 8:00 A.M. to 8:00 PM, 

Included are: 

a. Cereal grucis 

db. Milk 

¢.  Broths . 

d. Tea, coffee, cocor 
@. Fruit juices 

f, Streined soups 

g. Ice cream (plein) 
h. Egg nog 

i, Ginger ale, vtec. 
j. Tomato juice, 


Soft Dist - A soft dist is 2 liquid diet plus o few 
easily digests: solids. The pnationt is fsd every 
3 to 4 hours, from €:00 A.M. to 6:00 ?,!. Included 


are: 

@. Cooked cereals (ontmeal, Farine, Creem of Theat) 

b. Milk tosst 

c¢, Creckers in miik 

d. Uses - pnoseched, softeboiled, softescramblcd 

@, “uddings = tepioca, gelatin desserts, Jello, 

cream puddings 

- Ousterds - baked cr boiled 

« Junket 

« All items in liquid dict 

- Fruits - oranges, stewed fruits, bated apples, 
enned peaches end pears, ete. 

je Vegstnbdle purces ~ bects, carrots, bcons, peas, 
spinach, squash . 

k. Potatocs = baked cr boiled or mashed 

1. Maecroni and spezghetti, noodles 


m. Rics 
n. Cheese - cream cond cottage. 
Pogular or Solid Dist - 4 reguicr die ot 4 2 normal 


dict vith nil fried, highly seasoned ond scares aati 
foots omitted, The prtient is fed ‘ioe times 

daily. Included sare: 
n. Fruits - raw or cooked (no melons) 
b. Vegetables « raw or cooked (no turnins, ete,) 

c. Cerecls 
d. Bacon, bcof, lamb chovs, liver, fowl, fish 
(no vork or verl) 
é, Onke, cookies, breads 
f. All items of soft, and liquid dicts, 
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B. Pook Cera Diet 


Abdomine] Czses (except stomach and bowel eases) 
a. First dey - cfter & hours, if ne NEUSE, cllow 
tea, tap water and warm broth, .'" MILK, no 

fruit juice, 

b. Second dey - same as first dey. 

ec. Third dey - after enema hes been effective, 
give soft diet. 

d. Fourth dav + same *s third day. 

e. Fifth to seventh de “y ~ solid or reguicr diet, 

Stomech and Bovel Suse - cperaticns on stomach, 

intestine, gunshet wounds of the abdomen, ete, 

a. First, second ond third days -— give we patient 
nothing br mouth. Use the Murphy Dri» (except 
in colon snd reetel e-ses) and venoclysis 
to ndminister food end fluid. 

b. Fourth day - sliow 1 ounce quentitics of tea, 
tap wnter, stroined orange juice every h-if hour, 
er other fluids as ordered by medicel off 2er, 

c. Fifth day - inerense the same liquids as above 

_ to 4 ounces every 2 hours. 
d, Sixth dey - add fruit juices and clear, non= 
irritcting broths. 

e. Seventh: dev - add ceresl gruels to the diet, 

‘ milk, ica creem, custrrd, ete, 
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tinct, 
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= & times daily (8:00 A.M, 12:00 noon; vs sto 


= ointment 


20 minutes before meals, 


1 


immediately after meals (1 to 5 5 nines) 


= 


_ ey sty 


owe 


atic daily (10:00 A.M. and 4: 00 > site) ee 


~ 3 tines daily (10: OO A.M. 00 P, Me and fe 


P.M.) ‘ 


eM. and #200 Pole) 


~ every os hours, i.e., 6:00 ete date & Ai ma 


10:00 AM, Fi e 


- every six hours, i.e., 6:00 A.M.:12:00 noons 
6:00 P.M, 


- as required (as necessary) 


- if ie aaiptoad 


- immediately (at once) 


- freely 


~- tincture : ath & 


Sat.Sol, or S.S.- saturated solution (also means soap=suds w 


refering to an enema). 
- drop 
~ drop (minum) 
- of each 
- and 
- half ‘ 


- with 
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AghiOg 
KLNO/ 
igS0, 
HCl 


Nacl 


HeCl, 


NaBr 


divide 

give the following directions 
take — . 

dram tk eae) (teaspoonful) 


ounce (30 ac.) 


add sufficient quantity to make, 


hypodermic injection of Morphine Sulfate 


sufficient quantity 
water 


Hydrogen Peroxide 


‘Silver Nitrate 


Potassium Pernancanate 
Magnesium Sulfate (Epsom Salts) 
adverochloric Acid 


Sodium Chloride (Table Salt) (. 
dissolved in water) 


Mercury Dichloride 


Sodiun. Breiide 


‘ine is salt - 


XXIV... DRUGS 


Drugs come in the form of solids (tablets, pills and capsules) 
and liquids, The dose of solid drugs in most cases is one tablet 
or one pill or one capsule. If you calculate the dose ordered 
to be several tablets, capsules or pills, there is (1) probably 
something wrong with your calculations; (2) you have misread the 
order or the size of the tablet on the label of the bottle, 

Liquids are prepared so that 4 cc. (#7 ) contain the usual 
dose. Some liquid medicines are given in minum doses (i.e., 
gtt XV). If the medicine comes in a small bottle (&7), it is 
probably to,be given in minum doses. If it comes itY’a large , 


bottle (# Zr orgy) it is most likely to be given in ayT 
a 


size doses. 


A. Analgesics 

1. Aspirin (Acetylsalicylic Acid) Tablet - .3 Gm. (5 er.); 
Dose - .3 Gm. to 1.Gm. (5 gr. to 15 ger.) 

2. A.P.C. Capsule - Dose ~ 1 to 2 capsules. (both 1, 
and 2. are given to ease mild pain, reduce high 
elevation of temperature and induce sweating). 

3. fodeine Sulfate - Tablet - .032 and .06 Gm.; Dose - 
~032 to .06 Gm. (1/2 gr. to 1 gr.). (Given to ease 
pain, induce sleep and stop cough). It is a narcotic © 
like Morphine Sulfate, but not so habit forming. It 
is used orally and subcutaneously. 

4. Morphine Sulfate - Tablet - .016 Gm.; Dose = .016 to 
032 Gm. ( 1/4 ger. to 1/2 gr.) (Given to esse severe 
pain, quiet restlessness, delirium and induce sleep). 
Depresses respiration and peristalsis, thus causing 
slow breathing anc constipation; used orelly and 
subcutaneously. 


B. Sedatives and Hypnotics - (tc induce sleep and relex 
nervousness ~ do not ease pain). 

1. Phenobarbital (luminal) - Tablet + .03 Gm. to 1 Gm.; 
Dose - .03 Gm. to .1 Gm. (1/2 er, to 11/2 er.). 
Elixir of Phenobarbital contains .016 Gm. (1/4 er.) 
to the dram. ' 

2. Nembutal, Amytal ~ Capsules - .1 Gm.3; Dose — .1 Gm. 
Lo 2 aes (1172 ee. to 3 ev.}. 

3. Bromides (NeBr, KBr, NH,Br) - Tablet ~ .3 Gm.; Dose = 
as Gt, to 3; Gms (5 err 6 45 gr.). Hlixir of Bromides 
usually contain 1 Gm. (15 gr.) to cach dran, 

Parnldchyde - Dose ~ 15 ac. to 30 ec, 
ae <Car8 anee ~ Tablet - .3 Gm; Dose - 1, Gm 
ao 
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Stimulants 


Le 


Re 


Re 


Ephed ine Sulfate - Capsule — .025 Ome u . 005 die 
Dose = .025 Gm. to .05 Gm. (3/2 gt, to 3/4 ete) 

(: given orally and subcutangously) Used us nose spray 
to shrink na gal mombranes in a 1% solution, 


Agrenalin or Bpinephrine - -~ 11000 solution = Jose @- 


w30% to le ces (5 tie to 15 me) (given subevtencously). 
TInergased blood pressure, relieves asthma, increases 
heart, pulse and respiratory rates and is a goncral 


stir mlant. 


De sressants— . 
Il” Atropine Sulfate - Tablet = 0006 Gme (s6-mg.) (1/100 gr) 


Dose = 20003 Gm (.3mqs) to ,001 Gm, (1 nee) 

1/200 gr. to 1/50 gr. (given orally and subcutaneously), 
Depresses intestinal peristalsis, checks mucus Ttlov, 
checks salivary flow, checks gastric secretion and 
dilates the pupil. Stimulates cercbral centers (1s 


réspiratory and cardiac center), Used w ith Morphine 


Sulfate pre-operatively to check mucus flow and cgunter= 


act. some of the depression of the Morphine on the ce= 


Pal 


rebral centers. 

Hyoscine Hydrobromide = Tablet - 0006 Gm. (.6mg.) 
(1/100 gr.) = Dose —',0003 an. (. 3 me) to ,0O] Gme 
(1émg.) 1/200 gr. to 1/50 ar, The action of this 
drug is much aa tc that of Atropine Sulfate, Howover, 
it is « cerebral depressant and so is often used with 
Morphine pre-operatively to induce sleup, relax the 


‘patient, etc. The Technician must closely watch t hose 


patients who have had Hyoscine pre-operatively, for 
eel often become mentally confused, i. ae and can 

easily harm themselves while under ty insiuence of the 
druge 


Bowel Eve Evecuants . oe we 
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ascara Sagrada ~ neal irrita tia the mucos:. lining 
of the colon to stimulate peristalsis, 

Fluid Extract of Caseara Sagrada = Dose = 2 cece; 
Extract of Casear% Sees caie ~ Pill. ~ ,12 Gm,3 Dose 
Lt 2 pills. 

Castor O11 ~ irritates the - mucos2 of the smal... in» 
testine ‘to stimulate peristalsis: = Dose + 15 cc, to 
30 CCe 

Mirieral O11 + passes throurh the intestinal tract 
unchanged, and.so acts as a lubricant and softens tae 
feces, Dose @ 15, Ges tO..30 C0. 


‘hagnesium ‘Sulfate ( psora’ Salts md * Dose - 15. Gm, 
with much water. 


Quinine eSulfate - Cele 6 or tablet oe ‘Ga, (6 ere ri 
Dose + 2 to 4 capsules or tablets daily. Causcs 
ringing in the ears, dizziness, mental confusion and 
deafness. If above symptoms are severe, reduce bac 

size of the dose or stop the drug. 
Atabrine - Tablet - .1 Gm. (11/2 ger,): Dose ~ 15 
tablets taken 1 t.i.d. for 5 days. 
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OPERATING ROOM AND SURGICAL TECHNIQUE 
eeepc Ramee 


The intention of this booklet is to present the »roblens 
involved in Operating Room and Surgical Technique, The greater 
the knowledge of these principles the Technician has, the better 
able he is to carry out necessary duties and assist in the over= 
ating room, 


The various detailed routines in the way of equipment 
and procedures are largely based on past experience and’ informa~ 
tion. obtained from the best authorities on the subject, Fixed 
routines are not necessarily applicable to every patien’ or in+ 
stitution, Large permanent United States Army Medical Installa- 
tions have naturally developed routines of their own and many of 
the smaller ones have neither the facilities nor the space for 
certain routines, Nevertheless, routines, as worked out in a 
prominent institution over a number of years, may be of consider= 
able help in serving as a foundation or a comparison for other 
institutions, The routines given here have developed from the 
accumulation of work by various people over many years, but have 
~been, and will continue to be, changed as circumstances and con- 
ditions require. 


We are striving to teach you the ideal, Many of the 
principles set forth in this booklet will, of necessity, have 
to be modified when you return to your command, Remember, how- 


ever, "Strive for the Ideal," 
| : bi 
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CHAPTER I 
SURGICAL BACTERICLOGY 


Surgical bacteriology is one of the most important single 
subjects that is taught to the Technicien. It is one of the 
subjects sou must know before you can become a good Technician, 
so listen well and do not hesitate to ask questions. 


Once the basic principles of surgical bacteriology are 
understood, it is not difficult for the Technician to uncerstand 
the teaching of the practical application of these principles. 

If the subject is not understood, the Technician's: mind will be 

in such confusion as how to perform many of his daily duties that 
he will be guilty of many errors in technique which may endanger 
not only his own life, but also the lives of his patients. Everry- 
one associated in any capacity with the practice of surgerv, must 
possess an alertness sgainst bacterise which is alro:: automatic 
or reflex. 


Technicians must study the principles of surgical bacteriology 
to learn: 
1. How to prevent the growth of bacteria. 
2. How to kill bacteria. 
3. How to prevent bacteria from being transferred Soe one 

person to another, 

4. How to prevent the entrance of bacteria into the body, 

5. How to apply these principles of bacteriology © their 
everyday work, 


BACTERTA 


Frem the beginning of time, until the seventeenth century, 
little was known about bacteris. A Dutchman, Anton von Leeu.«nhoek, 
in 1693, using a microscope cf his own manufacture, was probably 
the first to describe living micro-organisms. 

If we could trace back to their ultimate origin the development 
of all living things on earth of both enimal and plant kingdoms, 
we would reach the minute, simole organisms consisting of a 
single cell, These are the lowest forms of life thet exist on the 
earth, 

For the purposes of study, these orgsnisms have been divided ~ 
into two classes or groups. The organisms belonging to the vege 
table kingdom are called bacteria. Those belonging to the enimal 
kingdom are called protozoa, 

Bacteria then are minute, single celled, vegetable organisms, 
small they can be seen only with the aid of 2 ®& microscope, which 
ip or enlarges them 1000 times, Bacteria mov oceur alene or 

in large groups called colonies. However, each baus-rium is 
completely independent, The terms, Microbe and Germ mean the same 
as Bacterium, 
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The bacteria with which we are concerned in surgery fall 
into two main froups: 
1. Coceus (plural: Cocci) CeaKkes =a berry). The round, 
spheroidal or bali~shaped bacteria. 
2. Bacillus (plural: bacilli) (baculus = a rod). The rode 
shaped bacteria, 


Cocci 
The ball-shaped group contain many of the bacteria which 
are characterized by the formation of pus (pyogenic bacteria), 
The chief members of this group can be classified roughly into 
two classes, according to the arrangement they always take when 
viewed with the microscope. 

1. Staphylococcus (Staphyl = a bunch of grapes). These 
coeci group themselves in srane-like clusters and are the 
chief organisms which form thick, yellowish or white pus, 
Staphylococci are the cause of most boils, carbuncles, 
some infections of the fingers and hands, and "stitch 
abscesses" about a surgical wound, 

2. Streptococcus (“trepto = twisted). Cocei which are 
arranged in chains or bead-like formation, and form a thin, 
watery type of pus. The streptococcus is to be expected 
in unclean surroundings, soiled clothing and dirty skin. 

| Therefore, it is to be expected in the wounds cf warfare, 


Bacilli 

The rod-shaped organisms are likewise divided into two 
groups. The ones that are more frequently encountered fcilowing 
surgical wounds and combat injuries are: 

Le Baciiius Tetani - 4 non-pus producing. bacillus, which 
causes the disease known as Tetanus (lockjaw). It is 
found in many soils and in the feces of horses, cows and 
human beings. 
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7 | 2. Bacillus Welchii - one of a group of bacilli which infe | 

git. 4 dead or dying tissues and is characterized by the formation ~ 
of gas in them. It and its companions are found in cases ; 
of that dreaded wound infection, Ges Gang °e. These 
organisms are also commonly found in many . :ils, 

3. Bacillus Coli - a large group of bacilli which normally 
live in the intestinal tract of the human being, "his 

Bu bacillus, commonly associated with intestinal wounds, 

produces a light brown pus with a fecal cdor, 
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4. Bacillus Pyecyaneus - a bacterium which produces green 
pus with a musty odor. It is found in intestinal discharges 
and is a secondary invader of chronic wounds containing 
pus. It is most often found in chronic discharges from 
the chest, the bones and the peritqneunm. 


REPRODUCTION OF BACTERTA 


Bi Bacteria mey reproduce by a process known as fission or simple 
¢ division. This means that one bacterium divides in 2 equal parts, 


Some organisms, of which the Bacillus Tetani and Bacillus “elehii 
| are good examples, have the ability to form spores. These can be 
i considered to be the seed or the reproductive element of the 
; bacterium, These spores are much harder to kill by heat and chemi- 
cals than are other bacteria. “hen the spores enter the human body, 
they develop into the vegetative or adult growing form wf the 
. organism. — . 


Various sizes, shapes and 
positions of bacterial 
SPpOPcS. 
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Bacteria also can be placed into two classes, depending 
on whether or not they can live in the presence of free oxygen. 


1. Aerobic (aer = air + bios = life): Aerobic bacteria 
grow only in the presence of free air or oxygen, 


2. Anaerobic (an = absence + aerobic): Anaerobic bacteria 
cannot live in the preepree of free air or oxygen. 


Most of the species of strentococci and staphylococci are 
aerobic. The Bacillus Tetani and Bacillus Welchii, however, are 
anaerobic, This is extremely important in the prophylactic and 
definitive treatment of war wound infections. These organisms 
may contaminate any deep, contused-lacerated, or punctured wound. 


Distribution of Bacteria. 


Bacteria flourish in moist surroundings at a temperature at 
or near that of the body. Under less favorable circumstances 
they may continue to exist, without multiolying, for long periods. 
All but the spore-bearing bacteria are usually soon destroyed 
however by sunlight and dryness. 

These minute organisms then are constantly present in the air 
we breathe, the water we drink and the food we eat. Living things 
can make no contacts of any sort which do not expose them in 
some degree.to bacterial contamination. ‘ 

Certain varieties of bacteria, such as the common 
staphylococci and less frequently, the streptococci are to be 
found in the normally clean skin. Any wound of the surface may, 
therefore, be contaminated with either, The mouth, tonsils and 
throat harbor meny sorts of bacteria, particularly streptococei. 
The intestinal tract, espscially the colon, is loaded with 
becteria, notably the Bacillus Colon Group and also the ever 
present streptococci. In some instances man picks up bacteria 
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from contact with soil contaminated by animal discharges, as for 


instance, in the well manured farm land which harbors the anaerobic 
bacilli of Tetanus and Gas Gangrene, At ‘other times, contamination 


seems to come from flosting particles in the air'-'a phenomenon 
which forces the wearing of masks upon the staff of an operating 
roome ‘ 
All bacteria do not cause disease. It is with the compara 
tive few that do cause discase, termed pathogenic (pathos = 

suffering + gennae = I produce), that we are concerned. Approxi- 
mately 250 living agents of vegetable and animel origin are 


_ known to produce disease in man. Of this total group, at least 
56 are bacteria, if 
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How Bactorin Cause Disease. 


Under the ordinary conditions of health the human body is 
resistant to the action of the multitudes of bacteria, But let 
them gain entrance through 2 break in the protective covering of 
our bedies produced by injury, or lst exposure, over fatigue, 
shock, hemorrhege, starvation or a constitutional disease, lower 
the natural resistance to their action, and infection occurs, 

Finding warmth, moisture and food in the “body “tissues, the 
bacteria grow and miltiply repidly. Certain of these bacteria, 
as they grow, throw off highly poisonous substances which ere 
taken up by the body and eause discase. This type of toxin 
is termed an gexotoxin. The Bacillus Tetani is an example of a 
micro-organism, forming this type of poison. Other bacteria 
store up these toxic substances in their bodies, which are set 
free as they die and disintegrate. Such substances ere called 
endotoxins. Some strains of Staphylococci and Streptecocci are 
examples of micromorgrnisms forming this type of toxin or poison, 
These poisonous substances, toxins, when absorbed by the body, 


' Cause disease, 


Contamination, Infection and Inflammation. 


Contamination: The initial implanting or secting of the 
bacteria into the wound, is termed "Contaminatiox"”. What germs 
are present are apt to be concentrated in spots; hers and there, 
on the surface or in the cavity of the wound. 


Infection: For the first 4 or & hours an undisturbed cone 


taminated wound may be expected to show little change, At the end 


of this time, secretions appear which spread the bacteria to all 
parts of the wound where they proceed to multiply rapidly, grow, 
invade the tissue beneath the wound surface, and. give off their 


toxins. This invesion of the tissues of the body by pxthogenic 


organisms in such a way as to favor their growth and permit 
their toxins to injure the tissues, is called "Infection", 


"Time Lag": The period between the contamination stage and 
the infection stage is spoken of as the "Time Lag" or incubation 
period, Every effort is made to treat war wounds before the "time 
lag" has elapsed. The duration of the period before infection 
becomes established depends largely on factors influencing the 


tissue resistance, i.e., (1) the poteney cf the becterial toxins; 
" (2) the number of bacteria and their aggressiveness; (3) the 


extent and degree of tissue damage; (4) whether or not one of the 
sulfonamide compounds (sulfanilamide, sulfethiazols, or sulfadia- 


zine) is used orally and/or locally in the wound, and (5) the 


severity of any shock or hemorrhage, 
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Inflammation: can be defined as the condition into which 
tissues enter as a reaction to an irritation or injury. The 
injuring agent may be any one of several kinds. Bacteria, a blow, 
acids and caustic alkalies, heat and cold, and electricity, all 
are able to cause this tissue reaction. Bacteria are by far the 

nd most serious of the injuring agents. If the tissue 
reaction to the invading bacteria is rapid in appearance, it is 
spoken of as an “acute” inflammation, When the tissue reaction 
comes on in a stealthy manner and is continued over a long period of 
time, the inflammation is said to be "chronic", 


Local Symptoms of Acute Inf tion: most forms of acute 
inflammation at) which we e deal s RN are caused by bacteria, 
The cardinal local symptoms of an acute inflemmation are redness, 
swelling, heat, pain and loss of function of the part involved, 
These local symptoms are caused by an engorgement of the small 
- blood vessels of the injured area with a resulting increased blood 
supply, and an escape of blood serum and particularly, the white 
blood cells from these vessels into the surrounding tissues. The 
increased blood supply accounts for the heat and redness while the 
outpouring of blood fluids and cells accounts for the swelling, 
and by causing tension on the delicate nerve endings, vain is pro- 
duced, 

The white blood cells reaching the area, attempt to attack, 
kill and eat the offending bacteris, The blood serum which has 
escaped contains substances (antitoxins and anti-bodies, ectc,) 
which also attempt to render the bacteria harmless. Usually the 
bacterial toxins are at first too much for the early defensive 
measures with the result that many white blood cells and local 
tissue calls are killed. These dead, white blood cells, dead and 
living bacteria, with the blood and tissue fluids around them, 
form what is called PUS. ) 

Surrounding this area of dead cells, the body attempts to 
build a protective wall of closely packed tissue and white blood 
cells. This protective barrier must be respected by anyone dealing 
with an acute inflammation. When pus is enclosed by such a wall 
an ABSCESS is formed, This abscess, at first small, grows larger 
and if it approaches the unbroken skin, may appear as a small 
reised dot on the skin surface, The abscess is then said to have 
"pointed" or "come to a head", The surgeon will usually incise and 
drain an abscess without disturbing its protective wall. 


Dead, dyin ties e 
Bacteria » “ee ¥ 


Pus and Edema 


Muscle 
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Frank pus formation, with 2 repid solution of tissues 
and a free outpouring of white blood cells, is usually caused by 
Stephylocecci. Streptococci ceusé a more spread-out type of 
inflammation characterized by swélling and death of the affected 


tissues, rather than an abundant formation of pus. 


General Symptoms of Inflammation. 


The general or constitutional symptoms of «. acute 
inflammation are caused by the absorption of toxic substances 
by the blood from the inflammed area. The usual symptoms are 
fever, increase in pulee and resviratory rate, headache, hot 
dry skin, flushed cheeks, loss of appetite, thirst, coated tongue, 
constipation and seanty, highly colored urine. 
If the toxic absorption is rapid, there may bo ohitte 


followed by sweating and even delirium. 


Pus formation in the bedy almost always causes 2 wiltipli- 
cation of white blood cells. Normally in number fror 5°90 to 


- 10,000 per cubic millimeter, the white cells may eae et to 


30, 090, 40,000 or even to 60,000. The total count usua 
parallels the severity of the inflammation and the eStats 
natural resistances to diseases. 


Complications of Acute Inflamnetion. 


Occasionally ths defensive measures of the body are in- 
adequate to overcome the infection. Consequently, we get - 
absorption into the blood of a large amount of vory poisonous 
products. 

If only the toxins are absorbed, the condition is called 
a TOXEM TA. . 

When’ bacteria and their toxins are absorbed into the blood 
stream, we have a SEPTICEMIA, 

If pus is discharged into the blood stream, a PYURIA has 
occurred, 

The above complications are commonly called, by the layman, 
"blood poisoning". These conditions show the general symptoms 
of an acute infle mmation with an increased sever’ 7. Chills, 
sweats end a temperature which shows abrupt rises and rapid falls 


one or more times daily are characteristic, 


Repair of Wounds. 


Wounds which are not contaminated by bacteria and sre made 
with a minimum of tissue destruction, heal rapidly with iittle 
tissue reaction, y 

In eases in which pus formation (suvpuration) has occurred, 
the process of repair is iess simple and longer deley:i. Graduelly 
the dead materials are cast off and escape, and the wound cavity 
fills with a red, soft tissue which bleeds easily, It is 
composed of small, hair-like blood cepillaries and fine fibrous 


tissue strands, and is termed GRANULATION TISSUE, These fibrous 
tissue strands intertwine with each other to form the scar, The 
greater the delay in healing and the deeper and more extensive 
the granulation tissues, the more dense and contracted will be 
the resulting scar. Healing is complete when skin cells grow 
over these granulations. With loss of large areas of skin, healing 
will not take place and some tyne of "skin graft" must be done, 

Qceasionally two already granuleting surfaces may de. 
sutured together, the growing cells from the two sides blending 
and becoming Ld pain gn into one scar.. Large infected war 
wounds may be closed in this fashion ("secondary suture"), 

The presence.of foreign material interferes with revair, 
Small metallic fragments, lead shot or even bullets may remain 
enclosed and harmless for an indefinite period, Larger or rough 
bodies are seldom tolerated, and since they most likely carry 
bacteria into the tissues, usually become a source of acute 
inflammation with pus formetion, 


AbD? 


CHAPTER II. 


ASEPSIS AND ANTISEPSIS 


The history of modern surgery really be¢ins with the time 
when it was discovered that wounds could be made without the entrance 
of bacteria into them, As early as 1%36 it was known that the 
decomposition of animal and vegetable tissues, a process termed 
PUTREFACTION, was caused by living micro-organisms ard that this 
putrefactive process could be stopped by heat. It wes not until 
the middle of the nineteenth century, however, the -his knowledge 
was verified and put to some practical use, Louis :asteur, the 
renowned French chemist, found that a nourishing fluid like broth, 
purified by boiling, would remain clear and pure for years if 
protected from the germ - and spore - bearing dust of the air, 
though it would putrefy if atmospheric dust could reach «1, This 
principle has been widely epplied and a method of partial beat 
sterilization is known today as PASTEURIZATION,. 

Before Pasteur's brilliant work most surgical wounds rotted 
and stank, Surgery was usuelly limited to amputation, procedures 
on the body surfaces and an occasional invasion of one « ‘the body 
cavities. Surgery as we know it today with all its special fields, 
such as brain surgery, chest surgery and the intricate procedures 
of the plastic surgeon, was beyond the wildest dreams of meubers of 
the medical profession. The deeth rate following surger: cf most 
any type, reached as high as 60 to &0 per cent. Surgical we ‘5 were 
rampant with infection. The pus of an acute suppurating surgical 
wound as it ruptured upon the surface of the body, was callec 
"laudable pus", for its appearance marked a localization of the 
process, an escape of the inflammatory products and beginning of 
healing. In contrast to this were the common gangrenous, wide 
soreading putrefactions with the thin watery discharge that usually 
hed a fatal ending, 

It was Lister, an English surgeon, who in the period around 
1865-1267, applied Pasteur's findings te surgery, Realizing that 
the bacteria were carried into the tissues by external contact, a 
treatment of contaminated wounds with solutions which were voisonous 
to the bacteria was instituted, These solutions were termed 
ANTISEPTIGS, Carbolic acid (phenol) solution was selscted as an 
antiseptic because of its known deodorant action upon sewage. 
Lister's expectations that attempted purification . contamineted 
wounds with carbolic solution and subsequent protecvion with sheet 
tin would de away with infection, was soon realized. 

The next step was the development of an elaborate technic for 
operation on clean wounds, using carbolic solution on the patient's 
skin and wound, the surgeon's hands, and all the materia» used at 
the operation. An attempt was meade to destroy the germs i» the 
surrounding air by the use of a cerbolic acid spray. 
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It was Lord Lister who opened the door to the unlimited 
possibilities of modern surgical procedure, The mein objection 
to Lister's ANTISEPTIC SURGERY was that the antiseptic solution 
purified the overative field, but also caused death of many 
tissue cells and prevented ideal healing. 

“ith the advance of knowledge, it was found that the materials 
used in and about a surgical wovnd could be completely freed of 
all bacterial life, the adult vegetative organisms and even the 
hardy spore forms, by subjectine them to high temperatures 
(STERILIZATION). This protection of wounds, purposefully or 
accidentally made, ageinst the invasion of bacteria was termed 
ASEPSIS. It became apparent that as each element which came in 
contact with e wound was freed from bacteria (Asepsis), the 
necessity for the use of chemical solutions (Antisepsis) in the 
wound itself was quite unnecessary. The ANTISE-TIC SURGERY of 
ia period gave way in favor of the newer and more efficient 
ASEPTIC SURGERY. 


The Principles cf Aseptic Surgery. 


"The successful practice of aseptic surgery requires a strict 
observance of pre-operative sterilization of surgical materials, 
of rigid orecautions against bacterial contamination during the 
course of the operation, and of guarding the wound from infection 
afterwards until such time es it is healed", 


Pre-Onerstive (Before the Operation). 
The procedures done before the operation consist of: 


1. Killing all bacteria by heat or chemicals (STERILIZATION), 
on all surgical. materials thet are to come in contact with the 
wound or are to be handled by the surgeon and his assistants. 

These materials must be kept free of bacterial life (STERILE). 

2. The prevaration of the surgeon and his assistants and 
nurses before touching any of the above mentioned sterile 
meterials, This prepsration is termed "scrubbing up". “hile the 
hands and foresrms are not rendered absolutely sterile, they can 
be made «s clenn as possible by scrubbing with soap and water, 
immersion in antiseptics, and the hands covered with sterile 
rubber gloves. 

3, Covering the head and nose and movth of each operator 
with e cep and mask. A long-sleeved sterile operating gown covers 
the non-sterile light clothing worn by the operating personnel. 

4. "repering" the operative area by removing hair, surface 
fats end dirt and the application of a chemical agent to render the 
bacteria harmless. 
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5. Covering the rest of the patient's body, other “han the 
operative site, with sterile coverings as dranes, 


During the Operation. 


The surgeon and his agssistents touch nothing that has not 
been rendered and kept sterile (free from bacteria). Nonesterile 
assistants do not touch and contaminete anything that is sterile, 


Post-Cperative (After the Operation). 


The wound. is protected from possible bacterial contamination 
by means cf sterila dressings. Care is taken to prevent contact 
of anything that is not sterile with the unhealed wound. 


ANTISEPTICS 


Sepsis (decay): “olsoning by the vroducts of a putrefactive 
process. | 


Antiseotic: A chemical epont which prevents the growth of 
bactsria without necessarily destroying them. 


Germicide: Any egent thet kills bacteria. 


Disinfectant: 4n agent, usually a chemical, whici. ‘estroys 
pathogenic (disenss-producing) bacteria, 


Antiseptics sre used in surgery under three main sets cf 
conditions: (Elieson). ' 


1. Application to the skin. "Antiseptics are epplied to 
the skin in ea wide aren about the operative area to destroy its 
normal and accidents] bacterial inhabitants, and so prevont the 
entrance and developmant of infection from the source in the 
operative wound", . 

2. «apolication to the Tissues, f&ntiseptics are occasionally 
applied to tissucs which ere contaminated with bacteria or infected 
with the object of assisting the normal resisting powers of the 
. tissues to destroy the germs and their products. &n ideal 
antiseptic would be one that rendered the open tissues free of 
bactsric without causing damage to the tissue cells, However, to 
datc, the ideal entiseptic hes not been introduced. Most of the 
better known entiseptics in killing the bacteria, also tend to 
destroy the body tissue cells, The use of antisent..cs in dealing 
with contaminatcd tissues is rapidly falling into’...sfavor, ‘The 
use of the sulfonamide drucs (sulfanilemids, sulfothiagzole and 
sulfadiazine), locally in contemineted wounds, does prevent the 
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growth of becterio, however, without the deleterious effects . 
of the antisantice, Every soldier will carry 5 grams of crystalline | 
sulfanilamide for the above purpose, : 
3, Chemical Sterilization of Tnstewsbhte vend Surgical Me 
Materials (to be discussed in Chapter TV). 4 


The mere common ant henihi.on (some have mild germicidal 
powers) used on the skin in surgery are: 


&. 70% alcohol - alcohol causes pain when applied 
to oper wounds and irritates mucous surfaces (eye, urothra, etc.). 
b. Tincture of Iodine - 3 to 7% solution. Iodine 
solutions often irritete the skin. It is never used on wet 
surfaces, the palms, soles, armpits, or perineum. If the patient: 
is nerspiring, iodine should not be used on the face, scrotum 
and other tender varts of the skin. The iodine is allowed to 
dry and then removed with 70% elcohol. The bottle should bea 
tightly corked and the solution renewed frequently. 
¢c. Tincture of Merthiolate - an alcohol-aceétone, 
eclored (pink) scluticn for skin oreveration. Water (aqueous) 
solutions of merthiolate, 1:1009 to 1:10,900 are also used 
occasionally in wounds and for izripetions of verious parts of the 
body (bladder, kidney, ete.). 
gd. Tincture of Mereretone - a colored mixture of 4 
alcohol, acetone, cresol, bichloride of mereury, water and a 
acid fuchsin, : a4 
&. Metaphen - = yellow solution of a crystalline 
compound cf mercury with cresol. 


The mest importent point in operating room technique is 
absolute cleanliness end sdherence to the principles of asepsis ot 
= on the part of everyone concerned. The personnel of en operating q 
| room, either in a fixed or field installation,functions as e ) 
team and a "break" in technique by any one member of this team 
ruins the final result, which is, of courses, a successful ae 
cparative procedure followed by rapid heeling of the wound. 


Remember, never be.sfraid to admit that you have "broken 
technique", i.6., contaminated the sterile materials or a 
conteminated yourself, if you are sterile, 


i 
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OPERATING ROCH AND EQUIPMENT 


The operating room is really tha center of surgical. treatment. 
The oatient is in the oneraiing room for only an hour or so, 


but whatever is done there may forever affect his life, sealth and, 
hapoiness. For this reason wrery available effort sho. be made 


to save time and effort during the operation and reduce the risk 
far as possible, 


The, Techniciaz working in the Cyerating Division cneuld have 
a sood understanding of agentie and antiseptic surgery cud above 
all mist be ea man of great carefulness, conscientious in dctails, 
As_you remenber, ‘you were bold that surgical infections usualy 
come from contact with something that is not surgicelly cle-n and 


not from the surrounding air. 


The iio room itself should be clean and free from dust. 
The floors, ceiling, windews and deors of an operating room are 
usually so constructed that txey will admit and retain the leas 
amount of dust and permit easy cleaning. The room must be ditne 
infected frequently and no dusting must ever be permitted, The 
proper procedure is to mop tee floors and wipe the walls with 
cloths moistened in some disinfectant or germicide. 


er Ventilation should bse adequate but care shovld be taken thet 
there are no draughts. An even tems erature ~~ 72°F, to 80°P, 
should be maintained. Although this may seem a bit warm to you 

Ws who have outer clothing, vias thet the oe pice is quiet and 

ae relaxed, parts of his body exposed and otner vart- :cvered so that 
: he may perspire and chilling must be carefully avi ied. Soma cases 
of pneumonia which have developed fcllowing an cperation have been 
due, no doubt, to faulty ventilation in the cperating oom during 
the operation. Maintaining the proper humidity or anount of 
moisture in the air, will make conditions more pleasént for all, 


Equi Loment: 


The operating table and the large overhead lights ure the hi.o 
ebout which all activity in the operating room rovolve:. Various 
types of tables are in use but the ones thet can satisioctorily 
be adjusted to the surgeon's needs with the least discomfert to 
the vatient, is the most efficient. The only way to loarn che 
workings of an operating tnbdle is to work on it verson: lade i hope 
at that each of you avails himself of the opportunity to becom 
a thoroughly familier with the operating table, Learn the ve.‘ >us 
positions required for the different surgic: 1d sgn end how to 
get the patient into thoss positions with the least disturbance to 
him end to ths overnting team. It is very piri fg to the surgeon 
to have someone fiddling around with the onerzting teble instead 
of obtaining the proper position in the pisarsten amount of time. 
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The artificial light is a very important piece of equipment. 
It should provide a maximum of light and a minimum of heat and 
be easily adjustable, Learn too, how to adjust the light. Nothing 
will gripe the surgeon quicker than to have someone inexpertly 
manipulating his light while he is operating. The light should be © 
focused in such @ way, and protected, that there is no glare 
reaching the eyes of the operating team. 

There are usually two instrument tables: The larger one for 
reserve and extra instruments, needles, solutions, etc., and the 
smaller one containing the instruments for immediate use. The 
larger table (10 x 3) is pleced off to the side of the operating 
team. In this hospital the Technician carries sterile suvplies, 
instruments, stc., from the reserve table to the smaller instrument 
table with the aid of sterile "pick-up" forceps, Another technique 
is to have the reserve instrument table close cnough to the 
operating table that the scrub-nurse can get her own sterile 
reserve instruments and supplics. The smaller table is adjustable 
in height and the top will slip over the table and patient so 
that the instruments are within easy reach of the operating team. 
This table can be adjusted or moved easily any time it is 
necessary te change the position of the patient, 

There is also a moderate sized table (5 x 3) on which are 
placed the sterile gowns and gloves for the operating team. 

There should also be at least two waste basins or pans on 
the floor, preferably in standards on rollers, to receive the soiled 
sponges and towels. It is best to have at least one waste basin — 
on cither side of the operating table for the convenience of the 
surgeon and his assistants. 

An immersion or "splash" basin containing sterile water should 
also be placed on each sids of the operating table. In this the 
surgeon and his assistants will cleanse their gloved hands of 
blood and fats, etc, These splash basins are usually contained in 
waist-high standards, pvreferably on wheels, 

A small preparation table is helpful, containing the necessary 
solutions and instruments for preparing the field, This table 
is removed from the operating room as soon as the preparation is 
completed, 

A small table is provided the anesthetist for his small 
emount of equipment. A stool is also provided the anesthetist. 

Adequate cabinet space is provided for wrapped stcrile 
supplies and the unsterile supplies such as adhesive, bandages, 
bandage scissors and plaster, 

Low benches varrying in height and length are required for the 
use of the team. The table may not be sufficiently adjustable, the 
patient may be very large, or the surgeon or other members of the 
team may be short, so that one or more will require a bench to 
stand on to make the operative field more accessible for him. 

Off to one side of the operating room there are usually fl 
standards to hold the drums in which towels, gowns and other supplise 
have been sterilized. These drums are circular mete). containers 
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with a double side in which there are perforations. These 
perforations are open when the drum is in the sterilizers to admit 
the steam, and closed when the drum is removed from the sterilizer, 
by sliding the adjustable side, and keeving the contents sterile. 
When these drums are in use in the operating room, there is a 

lid attachment on the standard which permits opening and closing 
the top on each drum by means of a foot pedal, The Technician 
brings the drum from the sterilizer and places it in the standard, 


Before the Overation: 

The operating rcom and furnishings are not sterilized, but 
are washed at regular intervals and wiped off each uorming, After 
certain operations, especially those where streptococcus 
infection is present, the floors, cabinets and other furnishing 
ordinarily left in the room are scrubbed with cresol solution, 

The overhead light is cleaned by the surgical technician every 
morning as it is directly over the operative field and dust can 
filter down especially if the light is adjustable and is moved 
during the operation. The entire fixture, including exposed wiring, 
is cleaned with a cloth moistened with a germicide or disinfectant 
and then dried and polished with a dry cloth. At intervals the 
inside of the light is cleaned to remove the dust collected there, 
which would interfere with the free passage of the light rays, 

The room has been previously cleaned and the Technician 
should check to see that there is no collection of dust on the 
furniture, window sills or equipment, After the room has heen set 
up for operation, all empty wrappings, containers and other 
unnecessary articles should be removed, 

The setting up of the various tables is dene before the 
operation, As far as possible the tables for the succeeding 

| operations are set uv the first thing in the morning to avoid delay 
| between operations, (Where instruments have to be used again 

for the next operation, all but a few can be removed when the 
surgeon begins to close the wound so that they can be sterilized 
and ready for the next patient), i: 


After the Qperation: 


Planned cleaning and clearing of the room will save consider- 
able time: 


1, Tables are ‘stripped, cleaned and dried. 

2. Empty or contaminatcd articles stacked on mirse's tables, 
ready to be taken out, 

3. Floor basins emptied into one basin and this removed, 

4. Used linen placed in the linen hamper which is removed 
from the opsrating room to.a room where the linen can be properly 
sorted and cared for. 3 

5, Lights are turned off and all electrical apparatus is 
disconnected, 


~265< 


6. Instruments are collected in a pan, put in the sir! «nd 
washed with running cold water, They may be then autoclaved 
for ten minutes (10), scrubbed, dried and lightly oiled or in some 
hospitals, the autoclaving is omitted, 

7. Sterile and unsterile sunplies are checked and 
insufficient or missing articles are replaced. The dates on the 
sterile suoplies are checked and those over five (5) days old 
are removed to be resterilized,. 


Additional Equipment: 


Besides the standard operating room equipment, ‘special, 
types of operations will require additional equipment. 


Thyroid Cases: In addition to standard equi ipment, there 
should be a special thyroid sand bag, long enough ~ “each from 
shoulder to shoulder, and a special ether screen wh... permits better 
access to the neck, | 


Chest Cases: The patient's vosition will be such as to orevent 
‘use of the usual arm restraint so two hand ties are prepered, 


Additional Articles Needed: 


2 large pillows — Shoulder brace wit). attachment 
2 small pillows ~~ to adjust parallel so table, 
Medium sized sand bag Special ether screen and 


special foot scree, 


Kidney Cases: In addition to standard equipment: 


Universal table shoulder brace 
Kidney back rest 

Crank for kidnev break or elevator 
Two hand ties 

One large pillow 

Two anesthetists rolls 

One long sand bag 

Two small pillows 

Roli of 2 inch adhesive. 


Orthopedic Cases: The equipment will depend on the region to 
be operated upon, |, the type of cperation and the position required 
. for the operation. For the lower extremities, the patient is 
usueily horizontal and the sandbags of verious sizes are _used to 
elevate the field to the necessary height or positir . If itis 
an arm or hand operation, an arm board covered with --%bber sheeting 
and pillow case is prepared. Ii the operation is cn the spine, then 
@ prone pesition or ae jackknife position is used, and for this are 
needed ¢ 
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"wo anesthetist's rolls 
One larre nillow or additional small pillow 
Two hand ties 


Neurosurgery: No preparation is iow until the patient is 
brought to the aneathetd sine room. If it is a head case the hair 
is clipped and the scalp shaved, and the area is spongad ane 
green soap and water and oi cake is 


set of sterile scrub basins 

. packages of sterile sponges 

flask of sterile green scap 

fiask of sterile water R 
flesk of 70% ethyl alcohol 

straight razors 

electric .clipver 

large floor basin 
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The type of table required for neurosurgery will depend on 
the operetion, as to whether it is a cerebellar, cerebral, or 
spinal case. The head cases will require a special head rest 


and shouider braces, Operations utilizing the 1 pike position 
will require a spedia? operating chair or table with a special Ts 
head rest attachment. ay 


The operating room itself is just ens of the many rooms which © 
usually go to make up the Operating Division. In the majorit 
of hospitals more than one operating room proper will. be found. 
Grouped.in the Operating Division in strategic places we find 
a dressing reom for surgeons and a dressing room for nurses and oe 
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one for technicians. In these rooms the street clothes are iL 
changed for the conventional operating room garb, Close by the ae 


operating room is the serub-un room in which the surgson and his 
assistants and the sterile or scrub nurse cleanse their hands 

preparatory to cutting on their sterile gowns and gloves, This 
room contains wash basins, soap containers, sterile brushes and 


caps and masks. The work rooms for the technicians in which all | 
linen is wrepped, gloves washed and packed, instruments cleaned a 
postoneratively, solutions prepared for sterilization, etc,, 18 zsh 


in the (perating Division. Aliso contained in this area.is the 
larger Steriligetion Room in which most of the supolics are 
rendersd aseptic. Each operating room mey have 2 smell adjoining 
room conteining a small electric water sterilizer or autoclave, 
It is here that resterilizgation of instruments, rubber drains, 
etc., can also be accomplished here, 

Larger hospitals have an Anesthetizing Room into which the 
patisnt is brought from his room or ward. Here, away from the 
clatter of instruments and other exciting noises, the hpi is 
put to sleep and then transvorted into the operating room. Some 

men foel that it is unwise to surround the eperating room with 
an air of mystery, thus leading the patient to think it is a 
horrible sight and that he cannot be taken there until aftcor he _ 
is aslesp. Feeling thet the modern operating room is interesting © 
and attractive and a view of it encouraging to the patient, some 
doctors administer the anesthetic in the operating room propor, 
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CHAPTER IY. 
SURGICAL STERILIZATION » 


Sterilization is tha destruction of all bacterial life, both 
pathogenic and non=pathosenic, Not only the vegetat’ . forms which 
are casily killed, but the vitality of the spores mus. pe destroy~ 
ed so that there will romain no possible chance of immediate or 

romote grovth at the seat of the operation. 

The problem of sterilization o2 surgical instrunant L8 and sup~ 
plies should resolve itself into one of real sterilization ond not 
of relative sterilization, as commonly practiced, ‘ie have the 
means at hand now of destroying the most resistant germs and their 
spores, but at times, we prow careless or develop a false sense 
of security becuuse average, but somewhat 1ax, bpicedusan seem to 
mest average requirements, Adequate equipment should bo o.. land 
and thers must be a definite kmowlddve of the fundamentals, VJithe 
out these any sterilizing performance will include an element of 
danger. ‘We should always provide for sterilisation that is ade= 
quate for tie unusual osecasion sven at the sacrifice of econony 
‘and spced, 

Heat in one of its various forms provides the only means of 
actual sterilization, However, other methods of sterilization 
used today are mechanical, chemical and physical, 


Wiha ca. 11 Cleansing. 


No mochunical means cun absolutoly Ped 2 a surface of all bac= 
terial life so it should not be exlled phar beable, However, 
a thorough serub with a mild soap or deturgcit, will remove from 
the skin great numbers of the organisms present on its surface. 
this procedure is applied to cle.nso the operative area, the hands 
and forearms of the surgeon and his ussist.ns ined eo sh sebinaietecies. 
and occasionally in preparing a rvcently contaminated wound for 
operative prosodunas (dsbridenent or wound sidlacets 


Sterilization by Sheni.e.x) agonts 


Chemicals were the first agents used for devtedsinn bacteria 
in the operating room. ‘the cffectiveness of these agents depends 
upon the chemical used and its strength, In many cases thu do 
not insure complete sterilization, but morsaly produce a partiol 
or temporary arrust of the cebtivity of the bacteria corttained on 
thé materials, No doubt there arc chemicals which, if maintained 
at proper strength, will serva for sterilization of delicate in-- 
struments, but modern aseptic surgery with its emphasis on pre= 
vention; requires sterilization by adequate thermal (heat) ina bhods 
whenever possible, Avoid chemical sterilization 
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whenever possible. It is now possible to sterilize practically 
all t types of instruments, previously sterilized in chemicals, 
in a pressure steam sterilizer with no apparent injury. 


A few £ the common chemical agents used to sterilize instru- 
ments are Lieted ‘below: 


gay {8.4 alcohol (hy weight) (81.5% by volume). Contrary to 
popular belief, 70% alcohol is not a good sterilizing agent. 


2. Cresol - a saponated ‘solution containi ing 50% Cresol and 
50% soap solution. This solution is dark and sticky and is usually 
mixed with 70% alcohol, using 70 parts of the saponate Cresol 
Sclution and 30 parts, "by volume, of 70% alcohol. Instruments 
sterilized in this solution must be washed off in 70% alcohol 
before being used on the body or handled by the sterile personnel, 


Time Limitetions: -30 minutes for clean instruments, 
or instruments used in a noninfected "clean case, This is the 
minimum. 60 minutes for instruments used on an infected or "dirty" 
case, It is better tc autoclave these instruments whenever 
possible, i1€ hours for instruments used in cases of gas gangrene 
or tetanus. The only real safe method of dealing with instruments 
and materials contaminated with the spore-forming bacilli of 
tetanus and gas gangrene, is vressure steam sterilization, 


3. Mercury Oxycyanide ~- used in a 1:500 or 1:1000 solution. 
This is the common chemical used by the urologist to "sterilize" 
his cystoscopés, etc. It does not produce complete sterilization, 
but is the best chemical available for the purpose, 

»," 
15 minutes is the minimum time required while a 

period of 30 minutes should usually be used, 

4. Phenol (Carboliec Acid) ~ occasi lonally used in a 2% to 
5% solution. Time is the same as that given above for Cresol. 
It is occasionally used in the sterilization of sutures, 


5. Bichloride of Mercury (Mercuric Chloride) - is a white 
crystalline substance that gives a clear solution in weter. For 
hospital use it is commonly colored with a dye. It is extremely 
poisonous, The teblets in common use contain 0,5 gram of. 
bichloride of mercury. One of these tablets added to a pint 
"(500 ce.) of water mekes a 1:1000 solution which is a cheap and 
fairly effective antiseptic. Metal instruments are corroded by 
bichloride of mercury. 


“ 


Heat Sterilization 


Man has used heat as a sterilization agent for hundreds of 
years. [t was an ancient custom to pass knives through a flame 
to purify them. Dry heat, in the form of hot air, vas an agent 
employed by primitive man for drying food when th. 2 was a great 
abundance and thus presérving it until a time when it became 
scarce and difficult to secure from the natural sources of supply. 
The processes were not even thought of as processes of ateriliszationg? 
but in reality they were the beginnings of our present csy 
processes of heat sterilization, Early workers demonstrated that 
heat, in its various forms, wae a very effective agent for 
destroying the bacteria which caused infections and di'sease, 

Since that time it has been the agent most commonly Last and has 
been applied in the form of the flame, hot dry air, bo l..ng water 
and moist heat or steam, with or without pressure, 


Sterilization by Flame 


The botiia flame ig. the nost effective, but due to its 
destructive properties, is the least used of all the azeats “or 
securing surgical sterilization. 


Sterilization by Dry Heat. 


Dry heat sterilization is carried out in hot air ovens, It is, 
in fact, sterilization by hot air. Its most common use is in the 
laboratory, for the sterilization of glassware, cotton batting 
and similar materials. This method sterilizes by heat alone and 
obviously is applicable only to those products whieh are not 
destroyed by heat, This method also excludes water ani any water 
contained in the articles is promptly driven off, as steam. 


Surgical supplies, such as vaseline, oils, bonewax and bulk 
talcum powder, should be sterilized by dry heat, rether than with 
steam under pressure, This statement permits disc..:sion, since in 
the majority of hospitals vassline and oils are sterilized by 
pressure steam with more or less success, The point is that 
bacteria and spores buried in oil or vaseline are shut off from the 
moisture of the steam, end the heat alone absorbed by those pro-# 
ducts can never rise in any normal pressure steam sterilizer, to 
a temperature sufficient for dry heat sterilization, The maximum 
temperature of the sutoclave should never exceed 250°F., and at 
this temperature an exposure of many hours would be needed to 
destroy the spores, That greater difficulty is not ex). vienced in 
the use of such products, incompletely sterilized, is accounted for 
in the probability that the substances do not promote.the growth 
of bacteria, and are commonly secured in nearly, if not quite, 
sterile conditions from manufacturers, 


For the above requirements the hot air oven is used in which 
the temperature is maintained at 300 ~ 350°F. for an hour or more, 
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Sterilization by Moist Heat 


Sterilization by moist heat is the method that is now used 
in mest hospitals for securing the pacaneary sterile supplies 
for surgical use. | : 


Moist heat is more penetrating than dry heat, not so 
destructive of the materials and substances to be sterilized and 
effectively kills disease-producing bacteria in a very much 
shorter time. It may he anplied in the me of: 


1. Boiling water 
2. Freely flowing (atmospheric) steam. 
3. Steam under pressure 


With boiling water and freely flowing steam the temperature 
never rises above 212°F. Much higher temperatures can be secured 
through the agency of steam under vressure. 


Atmospheric Steam Sterilization - this means the une 


confined (not under pressure) steam from boiling water as employed 
in the Arnold sterilizer, It has been repeatedly shown that 
although free steam will destroy all vegetative forms of the 
pathogenic bacteria, some spores will withstand this steam, (never 
greater than 20°F, } for many hours of continuots exposure, 
Obviously for surgical purposes, it has no value. 


Pressure Steam Sterilization ~ The bacteria destroying 
power of steam is composed of two factors, both of which are 
essential: (1) heat and (2) moisture, Heat is actually the 
destructive factor, but the moisture acts as a necessary conductor 
for the heat. The presence of this moisture alse explains why 
saturated steam is preferable to hot dry air. The steam contains 
moisture, while hot dry air drives off moisture and dchvdrates 
the material. . 

The purpose in using steam under pressure is to develop 
higher temperatures than can be obtained without pressure. 
Pressure of itself has nothing to’ do with the destructive factor 
of steam. As pointed out above, unconfined steam, i.e., steam 
at atmospheric pressure, does not provide complete surgical 
sterilization, so sterilization of surgical supplies is attempted 
only at the higher temperatures of pressure steam. The tem= 
perature range from 240°F. to 254°F, is considered as edequate 
for goed surgical sterilization. 

We cannot readily mcasure the amount of moisture in steam 
but we can and do measure the temperature of the steam, and that 
is the fector cround which the efficiency of the sterilizer hinges 
basically. If the sterilizer is working properly, the temperature 
of the steam is held within certain defined limits by regulation 
of the pressure, but_ under no circumstances should the pressure 
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factor be used as the gaure of sterilization, because it does 
not always follow that adequate sterilizing temperetures will 
result from pressures represented to be adequate, 


How Penetration of Steam Occurs - all surs‘cal 


materials to he steriliaed should be classified as © .ther porous 
or non-porous. Examples of the former would be gauzc, muslin 
covers and draneg and surgicel gowns. Surgical instriments and 
metal utensils are geod sxamvles ef non-porous articles, Briefly, 
steam sterilisation implies fer ail porous substances, com lete 
penetration and permeation with steam, or for non-porous 
substances, actual "surface contaot" with steam, 

Steam heats anything that it contacts by a process of 
condensation in which moisture is left in or on the natorials, 
exactly equivalent in quantity to the amount of the heat 
absorbed from the steam. If not obstructed by air, contained 
in the sterilizing chamber, the entire mass will heat to the 
temperature of the steam. If tha steam is obstructed by air, 
serious handicavs to steriligation will arise. iMcst of the 
failures of an autoclave to turn cut sterile materials are 
usually due to incomplete oxnulsion of air from the sterilizing 
chamber. No two substances can occupy the same spacs at the 
same time, so the air must be »sushed out before the steam can 
occupy its place. Air is contained in the chamber, betwaen the 
packs and inside the packs themselves, All air must be expelled 
before steam can occupy its place and penetrate *o the center of 
the pack. 


@ presence of air in the sterilizing chambor will 
prevent the temperature in the chamber from reaching thet degree 
of heat which corresponds to the steam pressure indicated by the 
pressure gauge, When air anid steam occupy the same chamber, the 
total pressure in the chamber is equal to the sum of ths partial | 
pressures of both ths steam and air present + but, the tomperature © 
will correspond to the partial pressure of the steam only. q 

Total prossure ® stoan pressure + air pressure, 
Total temperature = temperature corres. onding te 
_ steam pressure only, 

For example, if all cir is not removed from the 
sterilizing chamber and steam is allowed to enter it, vntil the 
erepehire, gouge registers 18 pounds (figure given in books as 
adequate pressure for sterilizing), this 18 pounds of pressure 
is not all steam pressure, but that 6 pounds are due to t.. air 
present and that 12 pounds are produced by the steam. The tom 
perature then would correspond, in proportion, to the 12 pounds ~~ 
of steam pressure and would be inadequate for surgical storiliza- 
tion. This proves the mistake of depending upon pressure as a 
criterion for sterilization, rether than temperature, the 
sterilizing effect of the steam and the period of exposure are 
based upon the attainment cf adequete sterilizing temperature 
in the coolest part of the chamber, 
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LONGITUDINAL SECTION OF MODERN STERILIZER, STEAM IS DELIVERED FROWN 
THE SOURCE TO THE STEAM JACKET, THROUGH A PRESSURE REGULATOR WHICH 


FOR STEAN HEAT (AS INDICATED} OR FOR GAS OR ELECTRICALLY HEATED 
STERILIZERS, 
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AUTOMATICALLY MAINTAINS THE DESIRED RANGE. THE SAME PRINCIPLE APPLIES 


io 
d 
i 
ae 
is 
o 


The actunl temperatures attained in tho prossure stean 
stcrilizer under ordinary conditicens of proper and improper 
usage sre given in the following table 


TABLE I. 


Temperatures with Various Aaounts of Air Dischergs 


Gauge Pressure} Pure Steam (2/3's Air Dis- 1/2. fir Dia- No Air 
in Pounds Complete Airicherged (20' erat (15" | Discharged 

[discharre | vacuum } veor | 
Decne PARMNNEIT 
| 

228°F, 212°%'. 202°%F", 162°F, 
24% 228 . 229 193 
250 240 234 Pm 
259 250 245 bo ae 
267 259 254 249 
275 MF vv 263 250 
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The pressure steam sterilizer consists essentially of an 
outcr metal cylinder end en inner metal cylinder forming @ =team 
jacket,the whole closed with a tight-fitting door, It is rrovided — 
with pressure gauges, an sade ting valve, a safety or "pop -ff" 
valve, a thermometer, thermostatic valve, an exhaust line with 
awaste trap, a steam ine systen, with &® pressure regulator, 
and a removable tray for loading. (See dingram of Pressure 
Steam Sterilizer) 


With the modern temperature controlled pressure steam 
sterilizer, the air is evacuated by the ieee method, The steam 
may be supplied from a contral point ss in our larged fixed 
hospitals, or by weter heated to the boiling ae by a gasoline 
stove, provided to ficld cutfits. When the steam is edmitted toa 
the chamber, after the steam jacket has been preeheated, the air, 
being twice as heavy, will gravitate to the lower areas, The 
steam floats to the tep of the chamber, and not readily mixing 
with air, exerts a blanketing effect to compress “ho air downward, 
The flow of steam is also always downward, The . . continues to 4 
flow from the bottom sereensad outlct of the inner ehomber, vhrough — 
the thermometer chamber and the thermostatic valve to the vent, 
until hot steam finally follows the air and eausés the thormostetic | 
velve to close, Thereafter, the thermestetiq valve will enly open : 
briefly to dischergé cooler condensate and air poekcts-ns they a 
gravitate from the contained supplies to it, | 


a 


Method of Operating Pressure Steam Sterilization: 


Aw Cleen out Le strainer on the inside of the sterilizer 
at the entrance to th: discherge outlet, Remove all lint, 
shreds of cotton and sediment until the pores of the screen 
are open. 


2. Tarn on heat and secure jacket pressure of 15-17 
pounds. Place load in sterilizer, close and iock door, 


3. With jacket pressure 15-17 pounds, turn operating 
valve to “sterilize” - admit steam to the sterilizing chamber. 


If the discharge system is unrestricted, the temperature 


shown by the indicating thermometer (and the recording thermo- 
meter, if one is used) should advance gx radually to 250-254°F . 
Timing of the period of exposure can safely be made es soon as 
this temperature has advanced to 240°F. The interval of time 
needed to build up to this temperature should be about 2-4 
minutes, This tempereture will never be attained unless the 
discharge systom is sufficiently free for the evacuntion of 
essentially all air. 

If the temperature does not advance tc 240 degrees 
within a period of 2-4 minutes, the sluggish action may be due to 

a partial clogging of the screen in the entrance to ihe discharge 
outlet in the bettom of the sterilizer. If this screen is 
clear, then there will usually be found a sticky mass of sediment 
mixed with giuccss or vascline, which has accumulated in the 
thermostatic valve ey which should, .cf ious be cleaned out. 
This sort cf stopnage should occur only at long intsrvals, The 
sluggish action may be due to a fatigued Sonetion of the 
thermostatic valve, in which case the valve element should be 
renewed, cr @ new valve | vied dh h bebe sd. ; 

If the temocrature dees not advance to 240 degrees at 
all, that is definite indi iaioh of a badly clogged discharge 
dine, or the feult may be found in a defective thermesvatic 
valve, Under nc conditicn should attempt be made to vee the 
sterilizer at all, uniess the discharge line temperature has 
advanced to 240 degrees before timing the period of exposure, 

If the discharge line temperature advances barely to 
240 degrees F. when the pressure is maintained at 15-17 pounds, 
check first the accuracy of the chamber pressure gauge. If this 
seems to be correct, the interruption will probably bo due to a 
faulty thermostatic uwelzes - one of those which closes off too 
soon. It should be promptly replaced, Temperatures shculd 
advance within 4-8 minutos to approximately 250-254 degrees F, 


goods, The heat may now be turned off unless another load is 


shows zero pressure, Then only, open door baat remove flasks. 


‘exposure should be timed as beginning when the thermometer or egiste 7 
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4. Time the period of exposure when the thermometer 
indicates 240°F. Check this point with the mercury thermometer, 
then the recording thermometer, if.one is provided. Gare should 
be taken to regulate the heat control so that the jacket pressure 
is dependably maintained at 15-17 pounds sien ine the 
sterilizing period, 


5. The Recommended Periods of Exposure will be 
discussed in the next chapter. 


6. At close of period of exposure for all materials 
except solutions (do not turn off heat until goods are ready to 
remove from chamber), turn overating valve to exhaust chamber 
pressure. When chamber gauge shows’ zero pressur:, turn operating 
valve to "vacuum" position for 3 minutes, then a operating 
valve to "off" and open vacuum breaker valve. (Some sterilizers 
artomatically control breaking of vacuum when the operating 
valve is turned to Nofft), As soon as the chamber gauge shows 
zero pressure, unlock the dcor but do not open it, merely loosen 
it slightly - just enough to permit vapor to escape, Leave the 
door "CRACKED" in this manner for 5 minutes for light icads, 
or 10 minutes for heavy loads, Then open the door and remove the 


to be sterilized at once, 


7. &t close of period ef exposure for all solutions, 
leave the operating valve at "sterilize" just as during te period 
of exposure. Turn off all heat. Wait until the chamber gauge 


Limitations and 'Poriod of Ex Exposure e" ~ the vericd of 


240°F, Actually the temperature in the chamber is about 5° higher © 
for the thermometer is at the coolest place in the system - the 
discharge line. q 

The one regulation range dor every surgicel etorilization~ 
performance is fixed at 250-2547, maximum temperature, as 
indicated by the thermometer, 

The above temperatures (250-254°F. ) oosresvond to 15=17 
pounds actual steam pressure, These pressures should be sutoe= 
matically maintained, The interest of the operator should be 
centered on the maintenance of the temperature as measured by F 
the thermometer ("discharge line temperature") whish is indicative 
of the two essential factors: (1) that the air d*-charee system 
(outflow) is or is not functioning properly; (2 2esurement of 
the temperature of positively the coldest medium surrounding the 
load (materials in chamber) = and a that temperature within. 
the prescribed safe range, 


Care of Pressure Steam Sterilizer — A thorough 
inspection of all gauges and vaives should be made by the 
Engineer of the hospital at regular intervals, to keep all 
sterilizing accessories working 2t~ their highest efficiency. 
Steam pressure gauge should be gauged occasioneclly against the 
standard gauge for the geuge thet is known to register steam 
pressure correctly. If they are found to be registering ine 
correctly they should be repaired immediately or replaced with 
new gauges, The Pop Valves should always be checked against 
steam gauges that are in sood condition, They should be set to 
blow off at a steam vressure of 20 to 22 pounds. Anv adjustments 
of the Pop Valves should be made by an Ingineer, These 
precautions must be taken, otherwise a situetion is likely to 
be created that may endanger the safety of those operating and 
working near the sterilizer, Such care and attention will 
contribute greatly to the satisfactory service rendered by the 
sterilizing equipment of csny hospital. — 

The usual couse for interruption to the thermostatic 
controlled pressure steam sterilization has been found to be the 
clogging of the discharge line with sediments, 1 thin film of 
fine shreds of cotton over a screened surface will shut off 
almost completely the flow of air, Some provision should be made 
to prevent clogging at some inaccessible point such es the opening 
of the thermestatic valve. A large, fine meshed screen should be 
placed on the inside of the sterilizer, This can be easily taken 
out without tools and eleaned daily. Should the thermometer 
fail to indicate the desired range of temperature, when proper 
pressure is applied, that will show the operator that the cleanout 
sereen needs cleaning. This is done immedictely, It also may 
mean that the thermostatic valve has frozen shut or is broken, 

In any event, failure to attain the prescribed temperature 
indicates a fault which must be fixed before attemoting surgical 
sterilization, . 


Sterilization Detectors - (Diack Controls) - when an 
apperently normal performance of 2 pressure stean sterilizer 
fails to produce sterile results, the trouble may be traced 
usually to one or more of three sources, (1) faulty performance 
of the mechines; (2) careless handling of the machine: (3) care- 
less preparstion and leading of meterials, The use cf in- 
completely sterilized goods will endanger patients! iives, so 
the defect must be detected before the goods are uscd, 

The most prectical and sefest form of sterilization 
detector is the Diack Control. It consists of a tablet of 
chemical substance, hermatically sealed (air driven off) in a 
very smail glass tube, It is not subject to any change whatsoever, 
except temperature. The tablet fuses, or melts - changes shape - 
if exposed to temperature of 250°F, for 2.8 to 3.2 minutes, or 
at 246°F, for 27 to 35 minutes. Jt 242°F, it was not found 
melted after 150 minutes of exposure, These characteristics assure 
safe surgical sterilization - in the aree of the chamber in which 
the control is located, 
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The coolest section of any sterilizer is always the 
lowest area, and the hardest part of the load for the steam to 
penetrate is the dense center part of the most tightly wrapped 
package located on the bottom of the sterilizer. This then should 
be the location of your sterilization detector, If the sterilizer 
is aireclogged and not working properly, the difference in 
temperature between the tcp and the bottom of a uniform load can 
easily be 50 degrees; or the difference in tempereture between the 
outside covering of a heevy pack and the center « that pack may 
be as much as 50 degrees for a prolonged period o: time. 

| Routinely, the Diack Control should be placed in the 
center of the largest pack in the load. The attached thread of the 
control should be conducted cut through the cover so that the 
control cen be withdrewn after a known period of exposure without 
contaminating the contents or disturbing the wrapper, Pace the 
pack on the bottom of the sterilizer near the center of the machine, 

Inspect the control immediately before any cof the load | 
is taken away. If the control is not fused (melted), something 
definitely has gone wrong. The trouble can and must be traced = 
usually to one or more of the three sources of difficulty stated 
above. Of course, the entire load should be resterilized and 
ehecked by a fresh control. The Diack Control has been frequently 
checked. and always proved efficient so it is not fair to assume 
that it is faulty if it fails to fuse. Look elsewhere for ~:s 
cause of the poor performance, 


The Boiling Method 


Boiling water is the simplest method of surgical sterilization 
and used chiefly for sterilizing instruments (except those with 
lenses), metal utensils and enamelwars. Sodium Carbonate (1%) 
may be used in the water to prevent rusting and corrosion, and it 
also is said to raise the boiling point of water (212°F.) about 
5°F. 


Physical Means of Sterilization 


‘ 


‘ The most recent method for sterilization has »een ultra- 
violet light. Ultraviolet lights are placed abov. the operating 
table in an attempt to sterilize the air and thus insure a 
completely sterile environment, 


CHAPTER V, 


THE PREPLRATION AND STERILIZATION OF SURGICAL SUPPLIES 


The preparation of surgical supplies and their sterilization 
is carried out in the operating division. The two procedures may 
be done in a Central Supply Room, or in separate rooms; work room 
and sterilizing room. The preparation of gauze for sponges and 
dressings, their wrapping and storing following. sterilization; 
also the proper assembling, wrapping for sterilization and storage 
of speciel equipment (intravenous sets, ete.). and storage of special 
equipment for emergency use is performed in the supply or "work 
room", Also, the wrapping ef gowns, gloves, drapes and utensils 
is done in this room. 


4s much of the technician's work involves -proccdures carried 
out in the work room and sterilizing room, he must be familiar 
with (1) the prevaration of materials for sterilization; (2) 
recommended periods of exposure, and (3) methods of loading the 
pressure stcam sterilizer, 


The efficiency of the newer thermostatic controlled steri- 
lizers can be maintained at one hundred per cent efficiency, if the 
simple operating directions are followed (Chap.IV.). However, strict 
attention must be paid to the details of the proper preparation of 
materials and the loeding of these materials in the chamborsotherwise 
the most’ highiy efficient machine will lose much of its valuc, If 
the character of the load end its arrangement in the sterilizor 
is uniform, a known safe exposure period can be prescribed, but if 
the methods are not uniform and not in eccord with correct principles 
then every changing lead becomes another problem. 


In the pressure steam sterilizer the movement of air o1% of 
packs and the penetration of steam which follows, always occurs in 
a downward direction, since air is more than twice heavier than 
steam. There is no sidewise movement of the eir and steam in the 
chamber after pressure has been developed, (Chap.IV.). These facts 
greatly influence the methods of wrapping packages and arranging 
them in the sterilizer. The load must be arranged so every ad- 
vantage can be taken of the downward flow of steam. Place all goods 
in the chamber so thet if they contained water or were saturated 
with water, it could easily drain out. This means that flat packs 
of gowns, sheets and towels just the same as the enamelware jar, 
should rest on edge in the chamber, not flat side down, If there 
are many flat packs in the loed, they should never be compressed to- 
gether, That merely handicaps the sterilizer. Arrange everv dense 
pack so that there is some steam snace between it and adjacent packs. 


PACKAGES MADE UP OF MANY LAYERS 
OF DENSE FABRIC SUCH AS TABLE COVERS, . \ 
SHEETS, GOYNS, SHOULD ALPAYS BE . 
PLACED IN STERILIZER ON EDGE TO 
PERMIT RAPID DOWN“ARD PASSAGE OF 
IR FROM THE PACKAGE AND THE 
CORRESPONDING ENTRANCE OF STEAM, 
THE ARROWS INDICATE HOW PENE~ 
TRATION OCCURS OR IS RESISTED. 


fable Covers (or sheets): vsed to cover over the tables in a. 
the oporating room. It is usually of heavy muslin 103" x 72! 
and in preparation is folded twice on itself, tc ake four 
thicknesses (54" x 36"), . 


Drape sheets are muslin sheets about 108" x 72" and are 
used in draping the patient for tho operation. To prepare it 
for sterilization, it is first folded upon itself crowsways 
making two thicknesses 54" x 72", and. is then fanefolded in 
tio directions, as shom below: 
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Laparotomy Sheotss 


dy Larges muslin sheet 108" x 72", aA strip of mus Lin 
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Yor sterilization the large laparotomy sheet is 
fan-folded ina manner described below: 
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Strip No. 2 is brought directly over Strip No. 1, No. 4 
over No, 3, thus ending up with No. 5 on top, “trip No. 6 is then 
folded over No, 5, No, 8 over No, 7 and No, 10 over No, 9, 

This results in a long narrow strip with the opening on the bottom, 
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Strip Ilo. 2 is folded over No. 1, No. 4 over No, 3, No, 6 
over No. 5 and No.6 over No, 7. The article is now ready for wrap- 
ping or placing in a drum, 


2. Laparotomy sheet - small = two thiclmesses of muslin 
36" x 36" in the center of which is an opening 2" x 2", These are 
folded in a manner similar to the large lap shee te 


Operating Gowns: these are usually of a standard type in the 
Army and arc worn by all the operating tean, 

The gowmn is first scotia to see if it contains any 
holes, if all the ties are present and if the gauntlets are in 
place, 

Folding of gow for sterilization: The technician’ 
hands are piaced in the arm holes and the two shoulder scams are 
brought togathor. Then the portion of the gown draped over the 
left hand is inverted over the right hand, thus making the gown 
turn in-side-out. The gown is then folded once on itself length- 
wise, Starting at the neckbund the gom is fan-folded, making a 
rectangular package, All ties are well tucked in, 


Towels: May be of either regular toweling but may be of 
muslin 18" x 9", Folded: pote. and crosswise again for sterili-~ 
zatione 


Surgicsul Dressings: Surgical dressings are made from guuze, 
ectton fl: annol, linen, «tc. They may be purchased alrcady made 
up or hs made by the technician in the supply room. 


1. Flat gauze dressings or sponges commonly called flats 
are of various sizes, 2% x 2", 4" x 4" and 4" x 8" and are usually 
of from 6 to @ thicknesses of gauze. All raw edges sre turned in, 


2. Larger flats may be rolled into a ball and termed a "fluff", 


3. Abdominal "tapes (taped sponges), packs or sponges are 
used within the abdominal cavity, particularly for "packing-off" 
with intestines, etc., from the operative site, They are usually 
made of 8 thicknesses of plain giuuze with all the raw edges turned 
in and sewed, To avoid leaving them in the abdouen , a tape is 
sewn to one cornor and to this 2 metal ring is secured. fhe usual 
sizes are 6" x 18%, 4" x 18" and 12" x 12", 
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4. Abdominal pads are made of absorbent cotton wrapped in 
an outer covering of gauze. The common sites of pads are 8" x 
LO" and 12" x16", They are used in wound dressings, particu- 
larly of the abdomen, for coverage, absorbing fluids and 
protection from pressure, 


Table covers, gowns, drapes, sheets, towels, pillow cases 
and surgical dressings may be wrapped in muslin or placed ina 
drum container for sterilization. 


If muslin is used, remember to use two thicknesses. The 
double thickness cover offers no considerable resistance to the 
escape of air or the intake of steam, end is amply prcetective. 
More than two thicknesses for covers is unnecessary. Canvas 
should never be used as a cover‘or for lining a "drum", as it is 
very tightly woven and will seriously retard sterilization. The 
method of wrapping should eliminate any opportunity for loose 
ends to work out in ordinary handling, so that eny part of the 
contents is exposed. The pack also should be wrapped in such a 
manner that it can be easily opened without contaminating any ef 
its contents. Do not wrap dense materials too tightl 
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WRAPPING OF PACKAGE WITH DOUBLE THICKNESS OF MUSLIN 
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As stated above, gowns, sheets, covers, etc., should be 
fan—folded into reetanguler packs rather than rc led, These 
articles are made from fairly dense, tightly woven fabrics 
through which air and steam ean be dissipated rather slowly. 
If rolled into a tight mass there is danger of trapping air in 
the inner folds. Folded flat, it is always easy to stack the 
packs on edge in order for the air to be evacuated, if there 
are a number of flat packages of dense materials to be sterilized 
in one load, stack them in the sterilizer on the tray in the 
bottom, on edge. Put the lighter, more porous packs ves (gauze, 
etc.) in the top of the c¢hawber. 


A. Heavy dense packages of flat 
materials an edge in the bottom 
of the sterilizer. 


(UNDERY0D) 


B. Wrong method of loading 
sterilizer. 


(UNDER*!00D) 


A. 


Gauze sponges, or pads of gauze in anv form are easily 
sterilized, Gauze is so loosely woven that in large masses and 
considerably compressed, it offers very little resistance to the 
escape of air and the entrance of steam. In loading sterilizers, 
it is desirable to use packages of this kind with which to separate 
unusually heavy masses of gowns, sheets and the like, 

Do not permit the use of abnormally heavy or dense packs. 

The practice of using large, dense bundles, involves too many 
hazards. The largest pack should not exceed 12" x 12" x 18" or 20" 
in size for routine work. 

Avoid crowding materials in the sterilizer. In the ordinary 
load of loose packages, those not carried in drums, there will 
usually be found a mixed variety of heavy dense vacks of gowns, 
sheets, drapes, etc., and smaller packages of light and very porous 
materizls. A system must be followed: each time and when the 
chamber has been filled in this manner, do not crowd in any more 
packs. 

Place the large, flat packs on edge at the bottom cf the 
chamber. Thin flat packs can be crowded together quite compactly. 
The larger packs can be separated from each other by loosely woven 
packs of gauze, etc. Leave plenty of open spaces through the load 
so that steam can circulete to eli parts freely, No pack, not 
even a light one, should be in actual tight contact with the top 
wall of the chamber. A flat vack should not be in contact with 
the side walls of the sterilizer because it will be pocketed against 
steam contact excent as the steam is admitted from other surfaces, 
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Drums or Contnainers - the drum may be utilized to sterilize 
most of the drapes, sheets, towels, etc, needed for an 
operation. A sample list is ne below: 


1. The "ABD" Drum 

a. One (1) drum lining. | 

b. One (1) large laperotomy sheet. 

c. One (1) spinal sheet (small lap sheet). 

se | d. Two (2) drape sheeta. 
e. Twenty (20) hand towels. 
f. Two (2) skin towels. 
g. One (1) bath towel, 
. h. Two (2) large abdominal sponges. 
i i. Six (6) small abdominal sponges. 
eh ; j. ‘Twenty-four (24) 4" x 4" flat gauze sponges, 
Pas: k. Four (4) pillow cases (or covers for smell instru- 
; ment table). 
6, 1. One (1) Dieck control. placed in center of packed drum, 
ao m. One (1) table cover, 


se The lining cf the drum shovld be of double thickness muslin 
a in the shape cf « bag, closed ct the bottom and with sides about 
ten inches deeper than the drum. Folding over the extended top 
ee eliminates danger of contaminetion in handling and provides a 
ts convenient method of safeguarding the handling of sterile 

z : materials from the drum (edges brought down over drum edges), 

ane -The articles are placed in the drum in the -rder listed, in 
| _ guch a manner as to take advantege of the down: -d flow of the 
ts steam. Tight packing, stuffing of the drum with more material 
than it is intended to hold, handicaps sterilization seriously 
and may double the exposure pericd, Flat materials should be 

pe laid in the drum flat side down ~ never rolled, Dense fabrics 
an should not he compressed against the sides so as to shut off the ~~ 
port holes. Place the rectangular folded sheets, cover, towels, 
a ete., in the center of the drum and fill in.the side with gauze 


% Ae sponges or other light porous substances. 

Bee Drums are placed on edge in the sterilizer, th: opalitiport 

cs holes in the side walls facilitating the discharge o.° air from 

ies the bottom and the intake of steam at top. When the drum is to 
rE: be removed from the sterilizer, the portholes are closed to 

is | prevent the intake of dust-lnden air, None are absolutely 


dust proof, however, 


| A. Wrong method of placing drum jn 

chamber. Air is pocketed in 

i drum if it is placed flat side 
down, (UNDERWOOD) 


Be Right method. Steam — 
will clreulate a 
through a drum 
~SRA- lying on edge, 
(UNDER#00D) 


Paper wrappers, heavy paper bags or Kraft wrapping paper, 
may be used to enclose certain supplies, such as geuze, sponges 
and cotton pledgets used on the ward. However, general 
surgical supplies should not be wrapped in paper because it is 
so easily ruptured. 


Enamelware - Jars with loose fitting covers - these jars 
are used mainly for containing gauze strins or cotton pledgets 
or other light surgical supplies. Always place these iars on 
edge for in the upright position all air contained will be 
pocketed end effective sterilization will not result. The 
covers of all the jars should be loose fitting and if screw 
covers are used, they must be loosened up in the sterilizer, 
Some type of cover must be used to prevent contamination when the 
load is removed, 

Tie the covers on loosely with a muslin cover or piece of 
gauze and place the jars always on their sides. In this 
position the air will gravitate out and the steam will enter 
freely, as indicated by the figure below. 
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Rubber Table Covers or Drapes - These are probably the 
most difficult materials to sterilize found in the surgery. If 
at all possible, refrain from the use of rubber drapes. The 
problem here is to prevent air from being pocketed in the center 
folds and in getting steam to these points. 

They should be folded once on the narrow dimension with 
the surfaces inside the fold, well separated by a muslin 
covered cotton pad about helf an inch thick, Then insert the 
folded sheet in a double thickness muslin bag long enough to 
contain the full length of the sheet, with ample margin at 
the open end for a folded closure, Roll the package loosely 
and place it in the sterilizer on top of 211 other packages 
to avoid any compression, 
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Recommended Period of Exposure ~- (For bulk supplies, such 
as gowns, sheets, towels, various dressings and drums tht are 
loosely necked), 


If the packs are kept within defined limits as to size, 
‘if the wrappers are made from muslin and only two thicknesses | 
are used, if the load is placed in the sterilizer properly, there | 
is no occasion to continue the exposure period beyond thirty 
(30) minutes, - starting the timing at 240°F,, with a maximum 
temperature of 254°F, If it takes longer than 30 minutes to 
sterilize a pack, for routine work, the pack is too large. Fully © 
packed drums should be exnosed for 45 minutes. 4 


Vaseline, bulk talcum powder and bonewax = these should be 
sent to the laboratory and sterilized in the hot air oven for one 
hour at 300° - 350°F. 


Rubber Gloves ~ cleaning and sterilizctior- 


‘Ll. Inspect for holes, tears, etc. 

2. Wash thoroughly with warm water and tincture of green 

soap. re 

3. Rinse thoroughly in warm water, 

4. Immerse in boiling water for 3 minutes, 

5. Dry thoroughly in warm, dry air on 2 glove rack. Be 
sure that every part of the inside of the glove is “ry, 

6. Sprinkle thoroughly inside and out with te! -um, 

7. Insert in each glove, at the palm, a small wad of gauze 
impregnated with telcum for the surgeon's use.. This pad extends 
as far as, but not into, the fingers. 4 

8. Turn back the wrist of the glove about 2" over a thin a 
pad of gauge, % 

Os ~=6A pair of gloves is then placed in a roomy doub.. muslin 
pack which is made like a billfold, with a pocket for one glove 
on either side of the median line. The glove is placed longi- 
‘tudinal with little finger closest to opening of pocket, The 

. end of each opening of the pocket should be sewed up for a space 
of 1 1/2" to protect against contaminating contacts et the ends 
in handling. | 

10. Tie strings should be provided at each end of the pack, 
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Rubber gloves in double 
thickness muslin wrapper. 
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An instrument sterilizer tray serves as an excellent 
container for packs of rubber gloves which should always be placed 
on edge, as indicated in the previous diagram. Gloves should 
always be sterilized by themselves to avoid tightly massed 
packing, 

Fifteen (15) to twenty (20) minutes exposure to 240°- 250° Fey 
with the pressure maintained at 15-17 pounds, is recommended. 
Lenger periods or higher temperatures cannot be tolerated by 
the gloves. 


Packs of rubber gloves set 
in a large instrument 
tray. 


Sterilization of Utensils: 


Utensils are made usually of enameled iron or some non- 
corrosive material, so that there is no danger of rusting. 

Utensils may be boiled for 20-30 minutes, but this method 
denosits scale, leaving the surface apvearing dirty. A better 
method is pressure steam sterilization. Hach utensil should be 
wrapved individually or nested with muslin between each article 
in double thickness. The muslin covers permit safe storage and 
transportation. 

Fach utensil (or rest of utensils) should be turned on its 
side so that any water contained in it will all drain out. Avoid 
placing utensils above the supplies. Preferably, sterilize 
utensils by themselves for an exposure veriod of fifteen (15) 
minutes to 20 minutes. If it is more convenient, they can be 
sterilized with the dressings, drapes, etc., for thirty (30) 
minutes. Single utensils in double muslin covers.only require 
10 minutes exposure, 


Sterilization of Rubber Tubing: 


Adhering to the general rule for sterilization, if tre tubing 
is so arranged in the sterilizer that any water eontained in it 
would all flow out, then air will similarly flow out and steam 
will immediately take its place, Avoid any compression of the 
tubing. 

The tubing may be wrapped locsely around a towel rolled into 
a cylinder and fastened (without pinching) with safety pins, 

The sterilizing temperature should range between 240 and 250°F. 
and the period of exposure should not exceed 15 minutes. 15 to 
17 pounds of pressure should be automatically maintained, 
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-@ surgical needle,’ | 


‘Spteotine of. sheep. They are usually used in the deeper 
structures, such as subcutaneous tissue, fascia, muscies, 
‘peritoneum and within a cavity. Plain cat gut is supyoesed to lest 
from eight to ten days in the tissue. & chromic gut is prevared 


Ster ilization of c Stare and ligature Materials: 


Suture - & mircioed avitah or seam, Used loosely, it refers 
to the materials used in suturing. It is placed with whe aid of 


Ligature ~- a thread or wire for tying a vessel or 
strangulating a part. 4 needle is not used in placiry a ligature, 

Suture-ligature - a hemostatic suture. 

There are two principal kinds of sutures and ligatures, 
absorbable-.and noneabsorbable, An absorbable suture or ligature 
is one which becomes dissolved in the body fluids and disappears 
in a certain 7 of time. A non-absorbable suture will not 
dissolve, ; ; 


Absorbable lesshes and Ligatures: 


1. Cat gut 
a. Plain 
b. Chromic 


Cat gut sutures are “er from the submacaue coat of the 


by treating plein cat gut with a chromic acid preparation. This 
tenders 4t less vulnerable to the body fluids and chromic: gut 
will last from ten to twanty days in the tissue. 
Gut sutures come in various sizes, rang*~s from No. 

An atraumatic intestinal suture is a gut suture to which 
a needle is attached (by the manufacturer) in such a manner that 
the perforation made by the needle is not enlarged by the entrance ~ 
of the suture itself (ordinary suture is doubled at eve of needle 


Re Kangaroo tendon, which is made from the tail of a kangaroo 
is absorbable, but is stronver and heavier than gut and lasts q 
about thirty days in the tissue. It comes in fine, medium and 
coarse, Kangaroo tendon is used in the repair of lar «=, severed 
tendons, recurrent hernias and in bone operations. 


Gut. sutures are usually issued in glass tubes which, 
if marked boileble, may be boiled or autoclaved, If marked 
unboilable, they should be first washed well. with green sos», and 
soaked in a 5% solution of Phenol for 12 hours. If phenol + 
eresol is used, the tubes should be removed from this solution 
and placed in 70% alcohol just prior to the operation. 
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Non-absorhable Sutures: 


1. Silk, cotton and linen comes in sizes from No, 000 to 
No, 8 Silk and cotton are used extensively in the skin, while 
some surgeons also utilize it in the deeper tissues, These 
materials are wound loosely on paraffined wooden spools and ex- 
posed for a period of thirty (30) minutes with a maximum temper- 
ature of 250-254°F, If silk sutures arc artifically waxed, 
the wax definitely should be sterilized in the hot air oven for 
one hour at 320°F, | 


Silk, ete., also may be boiled twenty (20) minutes. 
However, this process weakens the material, Only small quantities 
of silk, linen, etc., should be sterilized at one time, as they 
will not stand frequent sterilization, 


2. Silkworm Gut - is made from the small silk gland of the 
silkworm and is non-absorbable, It comes in fine, medium and 
coarse, it is used chiefly in so-called "tension" sutures, which 
are placed to prevent disruption of viscera, to relieve pull along 
the incision line, and the like, Silkworm gut should be submerged 
into distilled water in a suitable vessel and autoclaved for 30 
minutes at a maximum temperature of 250 —251,°P, 

Silkwerm gut may also be boiled for 30 minutes and then 
stored in a solution of tincture of iodine and glycerine, (70 
parts of tincture of iodine and 30 parts of glycerine), 


3. Wire - is usually made of an alloy or silver. It can be 
measured into the desired lengths needed for each suture, placed 
in a small paper envelope and autoclaved for 15 minutes at 250- 
254°F, This is thc best method, ‘Wire may also be sterilized 
by boiling for 20 minutes or immersing in saponated cresol for 
30 minutes, and then rinsed in 70% alcohol before use, 


4 Horsehair - is heavily contaminated with spores and the 
ususl autCclavinig procedure may be inadequate, The sutures should 
be secured from the manufacturer only in the sterile form, A 
common method employed by the manufacturers is to cleanse the hair 
thoroughly and then sterilize with dry heat sterilization (hot air 
oven). 

5. Skin Clips (Michel clips) - these are small sharp-pronged 
retallic clamps of easily bended metal used to hold the skin edges 
of the incision together, in place of silk or cotton, 

The number needed for an operation are placed on a tum 
shaped piece of wire and autoclaved for ten minutus at 250-254°F., 
or boiled for twenty (20) minutes, 
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type.: They are made by surrounding a strip of gauge ...th latex a 


from the manufacturer, unless the demand be heavy, IJccoform 


powder and sterile glycerine (hot air oven for one hour at 320°F, ty 


Nailbrushes, Crangewood Sticks and Files: 


First,the brushes sheuld be thoroughly washed. Place 
brushes in a perforated instrument tray, bottom side up, with 
nothing on top but a muslin cover over the entir tray, Sterilize 
10 minutes (no more) at a maximum temperature oi 240=250°F, 
Brushes can also be beiled for 20 minutes (without compression) 
and kept sterile in a mild solution of saponated cresol, 


Drains: 


Drains may be either tubular or capillary, or a combine ts ton 
of both. Thin latex rubber drains, the so-called Penrose drain, 
and soft red rubber drains, are the most commanly use’ of the 
tubular. type. Tubular glass drains are still used b some 
surgeons. 

The Penrose Drain (latex) and soft rubber drains, mey be ‘boi. a 
for twenty minutes or autoclaved. To prepare them for tne 
sterilizer, they may be roiled loosely (lengthwise) in cause 
impregnated with talcum and placed in an open enamelware <n, | 
No two surfaces of the rubber should touch, or it will vu..cnis®. 
Expose the drains to a tamparagture of esi to 250°F,. for fifteen 
minutes (15-17 pounds pressure). . 

Gauze drains constitute the most popular an nd widely used of 
the cavillary type. 

Plain gauze packing (1 to 3" in width) may be rolled to the 
desired length, wrapped in a double thickness muslin cover and. 
autoclaved for 30 minutes at 240 to 250°F. Gauze {1/2" te 1")... 
may also be loosely fan-folded into 2 jer or test tube and - 
sterilized ,in the pressure steam sterilizer as above, | y 
Todoform gauze: this can be obtained in sterile form. 


oe 


powder will not stand sterilization, so it is neccssavzy to prepare 
this drainage material under: strict aseptic tecinique, The 
technician serubs, has on-cap and mask, sterile «.«m and gloves, 
and uses sterile table dranes. A paste is made .om the Lodo oem 


and 95% alcohol is added until the paste is dissolved xnd the 
solution is uniformly ycllow, The gauze is wet in sterile water 
and the excess wrung dry. Dip the geuze in iodoform sclution until — 
saturated, and then squeeze out the excess but do not wring dry. q 
Place in sterile bottles and seal tightly (cork, with adhesive or 
peraffin), q 
Civaretts drains are a combination of the tubule: and, capillary 


rubber, gutta percha, etc., or by placing. a strip of gauze in the 
tubular portion of a hellow Penrose, Drain. They are wtoriitows 
exactly like the open latex or gutta percha tubular drains (Penrose), 

Rubber dam is rolled loosely with gauze separatin, the ‘” 
surfaces and sterilized in the pressure steam sterilizer f-r 15 
minutes at 240 to 250°F. 


CHAPTER vi. 
THE CARE AND 3 TERILIZATION OF SURGICAL INSTRUMENTS 


There are many different kinds of surgical instrunents, 
It is not necessary for you to mémorizse long lists of instruments, 
The array of instruments displayed in surgical catalogucs is 
bewildering end no description is furnished as to their proper 
USE. ’ 

Instruments are best studied by means of a simple 
classification. There are five basic types of surgical tools: 


1. Cutting Instruments, 

2. Hemostatic Instruments. 

3. Holding or Retracting Instruments. 
4. Suturing Instruments, 


Fach new instrument encountered by the technician should be 
put in its proper plece in the ebove grouping, There is a 
common tendency among surgeons to call instruments by the last 
name of the surgeon who devised or modified the instrument, 
This is a bad practice and should be forgotten. ‘The Poan, Kelly, 
Locher, Ochsner, Mixtcr, Crile, Meyo, Halstead, and Carmaldt 
forceos need oniy be known to the technician as varicties of 
hemostatic instruments. Similarly, the technician need not know 
a Hegedorn from an Emmet, Skene, or Keith needle, but it is 
important to know the difference between a cutting and a round- 
‘pointed needle, 


Cuttines Instruments: 


1. Scalpel (onerating aya 2) - an exeellent knife is the 
Bard=Parker scalpel pit i ists of a rustless metal hendle 
with detachable blades. sided ere supplied in many shapes 
suitable for various Pag fene 

2. Scissors - these may be curved or straight, long or 


short, heavy cr light, with «a sharp ‘or blunt 3 nose, with plain 
or dissecting blades, For ceneral utility, medium-sized 
scissors, straight or curved, with dissccting blades, meet most 
réquirements, 

3. Chisels - used in operations on bone, 

4e Bone cutting forceps. 

5. Saws and Drills. 

6. Curettes + sharp and dull. This is 2 kind of scraper 
or spoon for removing growths or other matter from the walls of 
cavities, 
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A hemostatic instrument is one used to arrest the flow of 
blood. These instruments are placed on either the cut ends of 
blood vessels or ere placed on the vessel before it is severed 
between the clamps. They are all crushing instm: snts, A 
ligature or suture ligature of cat gut or silk = placed below 
the clamp which is then removed, 

It is not absolutely essential that one be familior with 
the various types of joints, jaws, curves, and locks which 
constitute the distinguishing characteristics of the “cmostatic 
forceps. They are all hinged, crushing instruments with a self. 
locking device on the handlee to prevent the ciamp from slipping 
off the bleeding vessel. 
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Holding or Retracting Instruments: 


1, Retractors ~ these are instruments for holding back the 
edges of the wound. ‘These may have smooth ends (blunt 
retractors) or clavs (sharp retrectars), be flexible or non- 
flexible, and self+retaining or non~—eeif-retaining. 


2. Holding Forceps: 
a. Tissue Forceng - these instruments are used to hold 
the soft tissues while they cre being sutured, 
dissected cr excised (cut away). The forceps may be 
either plain or with teeth (nousewtoothed). Tnstrue 
ments with teeth are used for general work, because 
of the greater security of their grasp, while only 
plein forceps are employe ad in aac blood vessels, 
nerves end similar tissues, 
b. Dressing Foreeps ~ plain forceps, so-called beceuse 
they are used to anoly sterile dressings on oa wound, 4 
ce. Intestinal holding forceps - spring type: hinged type. | 
d. Bone holding forceps + hinged instruments used to a 
held bone while operator is working ~~ it, 
| 3. Retracting Clamps = hinged clamps used ©« the retraction | 
of tissues. .A clamp with « single tooth is referred to as a 
tenaculum; one with many teeth, es » volsellun, 


Suturing Instruments: 


1, Needle Holder + hinged instruments not unlike a large 
hemostatic forcep to held a curved nesdle while suturing. 


2. Surgical Needles - these sre sunplied in mar styles, 
differing in regard to shape, length, type of eve, anc. type of tip. 
icedles mey be cutting or round, straight or curved. 

%. Round needles - 2 round needle means thet the tip is- 
round or non-cutting, end not that the neotle is round 
or curved in shape, This type of needle is used for 
transfixing tissues, suturing within a wound ...2 
suturing near vessels, 
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CUTTING INSTRUMENTS 
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HEMOSTATIC INSTRUMENTS 


Scalpel (operating. knife) 
with removable blade 
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= Scissors (Mayo's) ——” 
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Hemostatic Forcess 
Toothed 
(Rochester-Ochsner's) 


Hemostatic Forceps 
os, Curved 
| (Rochester=Pean's) 


vise 


Ss see 


Retrzetor 
Sharp — 
(Schultz's) 


Holding Foreaps 
Dressing Forceps 


Holding Forceps | 
Intestinal and Marginal 
Tissue Forceps (Allist) — 


Holding Forceps 
Tissue Forceps 
(Kellyts) 


Holding Forceps 
Towel Forceps 
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Retractor 
This retractor may 


be vent as the surgeon 
desires, 


Holding Forceps 
Uterine Tenaculum Forceps (Pozzils) 
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. : SUTURING INSTRUMENTS 


Full-curved 


Liver Needle (Bonney's) 


idney Needle 


NR 


Hal f-curved) 
Full-curved 
Liver Needle Taper=Point 
(ful l-eurved) (Mayots) 
Kidney he." Full#Curved 
Needle f Trocar=Point 
Transfixion (Emmet's) 


_— 
Intestinal Half-Curved 
Taper=Point 
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Straight Abdominal (Keith's) 
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See SS 
Straight Taper-Point (Emnetts) 


FD SS rrr ee 
Arterial Needle (Carreli's) 


Ss: 


Trocar-Point (Skene's) 


Round-End Needles 


Cutting-End Needles 


Needle Holder 
(Mayo-Hagar) 


———— TT eS 
Probe, wire, malleable ; “ 
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with tongue tie 
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Probe, olivary-tipped, for gall stone .(Desjardine's) 


Probing Instruments 


-297— 


ee 


ee bers 
Sis ake 


bent at will to aid in aieiaiiliatt. B orgoxed pathway of a sinus or 


Sti Kiet en se a 


AMMA Gi. 


b. Cutting needles - sharn euianat nealias used ia 
suturing tough tissue such as the skin, 
¢, Curved - the full-curved variety is nreferable, 
- on account of the ereater epse in suturing within 
smell deen snaces, 
é, Straight, 


1, Probes ~ the probe i¢ a fine streight melleeble 
instrument having a bulb-lixe tip, These probes may be hooked or 


fistula, 


2 oro tk Divesbex - sdecisl type of probe, having a 
blunt end and a canal along its long axis. This is used in rrobing 
an abscess so that nus may flow out elong the canal; to guide the 
malleable nrobe and also to control the vathway and denth of an 
incision, during certain onerations nerformed without direct 
vision, 


Lhe & Set. + tne instruments reauired for an 
oneration vary sepcuiians to the movure of the oneration and the 
surgeon, The following set serves as a foundation from which to 
build for most of the onerations, 


1, Twoeinch and one-inch metel ribbon, melleable, blunt 
| retractor or snatula, 


2, Two Kelly blunt retrectors, different sizes, 

3, Murvhy reke sharn retractors (4 end 6 »vrongs), 

4, Snonge stick 46, of each, 

5. Grooved director, 

6, Ordinery vrobde, 

7, Right end left oneurysm needles, 

8, Berd-Parker knife hendle No, 4 and Mo, 20 blade, = 

| Berd-Parker knife hendle No, 3 with No, 11 blade, 

G, Streight dissecting (Meyo) scissors #1, of each, j 
10, Curved dissecting (Meyo) scissors #1, of only q 
11, Smell straight hemostatic forcens (Hemostats) 412, of each, 


12, Ochsner Hemostetic Forceps - large straight, #6, of each, 

12, Ourved Kelly Hemostetic Forcens #12, of each, 

14, Towel clins #12, of each, 

15, Medium-sized needle holder #2, of ech, 

16, Allis Forcens - (intestinal holding forcene) #8, of each, 

17, Five-einch tissue forceps, 1 x 2 teeth. 

18, Five-inch smooth tissue forcens, 

19, Needle kit containing «11 tyncs of needles (strright, 
round intestinel, straight cutting, curved round ine 
testinal, curved cutting, Mayo needles). , 

20, Plain end chromic ceteeut (0 to #2) sili or Mich:l 
Clins for the sitin, 

21, Medicine glasses 43, of each, 

ee, Assorted glass syringes end necdles, 

' 22, Laparotomy rings,.#12, of cach, 
(Speciel instruments would be added to the dissecting 
set depending unon the tyne of oneration). 
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Care of Surgical Instruments: 


When not in use, instruments should be kept in a dry, fairly 
air-tight cabinet, The cabinet should be in a dry room which is 
free from chemicals, 


After the Operation: Immediately after an operation the 
forceps, retractors and similar métallic instruments are: 


1. Washed well with running cold water to remove any blood 
clots, 

2. Scoured with a powder like Bon Ami. 

3. Sterilized: 
a. Autoclaving. 
b. Boiling. 
c. Chemically. 

4. Dried carefully, peying particular attention to hinges and 
lecked surfaces, Rusting will occur if the instrument is 
exposed to the air when moist. 

5, (This step is optional and not advised by us) Covered with 
a thin film of oil. All traces of oil must be removed from the 
instrument before it is sterilized, 

6. Stored in dry storage cabinet. Surgical needles are 
cleaned, scrubbed with Bon Ami, cleansed with benzene and ether, 
and sharpened, 

7. After use in septic operation: Soiled instruments from 
a septic case may be soaked in 5% saponated cresol solution for 
one hour before being washed. A better procedure, especially if 
the case be one involving the spore-forming bacteria of Tetanus 
or Gas Gangrene, is to bring the soiled instruments directly to 
the autoclave and wash and sterilize thom there, They are placed 
in a porcelain or monel metal basin, jointed instruments open, and 
covered with the hottest water available and add 15:cc, (tablee- 
spoonful) of tri-sodium—phosphate solution or Calgonite or Soilax. 
Place tray in autoclave by itself and expose it for 15 to 20 
minutes at a maximum temperature of 250-254°F. At the close of 
the period of exposure, open up the exhaust and let the vressure 
escape as rapidly as possible, Wait until chamber gauge has shown 
zero pressure for a few minutes before opening door, Remove 
from sterilizer, pour off water and while instruments are still 
wet, wipe them off, No further cleansing is necessary, (Underwood). 


Before the Operation 


1. All oi1 should be removed from the instrument, 
2. Sterilization of the instruments, 
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Sterilization of Instruments 


At the present time four nethods of sterilizing inctruments | 
are known. Fach method kes its followers who will eae | eweer 
that it is the best and only proper method to steril 
instruments, “a ee all. four, but in booming tones state 
that we believa sutoclaving (pressure steam sterilia: “ton) to 
be the best procedure. 


1. The Bodling Metheds instruments should be boil«? for at 
least twenty minutes. fer emergency sterilization, lu: omy with 
the desire of the surgeon, the period of boiling may be reiuced 
to ten minutes, The period ahowl@ never be reduced beyon . his 
point. 

Many authorities advocate the use of 1/2 per cent soda 
(rather than plain water) in an effort to reduce the acidity of 
the water and prevent rusting and corrosion. Soda leaves 4 
deposit on the instruments which should be wiped off or rinsed 
off in sterile water before use - paving the way for a possible 
break in technique and contuminetion of the instruments. 

The natural impurities (minerals) in the water deposit 
in the sterilizer ani on the inetruments. This means a thorough 
, scouring every time the ins strunenta are es and even so, the 
deposits are never completely removed from joints and crevices. 

A&A film remains, difficult to detect which is injurious 10 sharp 
edges and points, 


2, O41 Sterilization of Instruments: O11 .eriligation e 
should be considered to be a form of dry ry heat, At the temperature 
commonly employed (300 to 320°F,) the exposure period should } 
continue for a full hour, It has been shown that spores are killed — 
in fifteen minutes at 33% to 347°F, but this temperature breaks a 
dowm even the best gredes of oil. We de not recommen’ the oil 9 © 
sterilization of instruments, , 


3, Chemical Steriligation of Instruments: Delicete instru- 
ments and sharp or cutting instruments may be steriliied in h : 
chemicals with caution, However, for seneral surgica.. | purposes, 
other means of sterilizetion.are preferable, Seventy ocr cent = 
alcohol, 1:20 phenol, fifty per cent saponatsd cresol soe 3,added), — 
a Berd-Parker solution (a. commercial product), ere the chemicalg 
commonly employed in sterilization. Bichloride of Mercury and 
other corrosive chemicals should be avoided, : R 

The instruments "ahaa be gompletely ea ancad in the 
chemical for 30 minutes. It is usually 2 good plan to keep the 
scalpel biades, otc,, in the solution at edt times when not in usem 


« 
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4. Pressure Steam Steriligation of Instruments: Pressure 
steam sterilization is absolute in a brief period of exposure. 
There is no scale formation on the instruments as in the boiling 
method, Delicate instruments can be sterilized with less damage 
to sharp edges and points. "ith instruments there is nro 
penetration of the steam. The steam sterilizes by surface contact. 

A muslin cover or towel should be placed in the bottom of 
the instrument tray which supports the first layer of instruments. 
These are covered with muslin supporting the next layer, and so on 
until the tray is filled, with a final muslin cover over all, 

The muslin absorbs the drops of moisture which form on the instru- 
ments after the steam is turned off in the sterilizer, WNeedles 
can be sewn into a piece of muslin and wrapped, | 

The recommended period of expesure in the autoclave is 
ten minutes with a maximum temnerature of from 250 to 254°F, For 
emergency sterilization the period can be shortened to five 
minutes. Wrapped instruments are exposed 15 to 20 minutes, 


Sharp or Cutting Instruments 

Dissecting scissors, scalpels and delicate eye, ear, nose 
and throat instruments fall into this category. 

This type of instrument can be sterilized by chemicals or by 
pressure steam sterilization, 

Bard-Parker solution or a 50% saponated solution of cresol 
may be used, The instrument should be completely immersed (pre- 
ferably stored) in the solution for thirty minutes as a minimum, 
Sixty minutes is a better time period. As thess solutions are 
irritating to the mucus membranes of the nose and also the con- 
junctivae, the instruments may be placed in 70% ethyl alcohol 
just before the operation. 

Contrary to popular belief, sharp instruments can be safely 
autoclaved without ruining the cutting edge. The delicate edges or 
points should be protected by cotton or gauge covers to prevent 
mechanical injury, and also to absorb free moisture, which will 
otherwise cling to them and leave tarnish spots. Sealpel blades 
can be placed in a small medicine bottle, protected with cotton, 
the whole wrapped in muslin and sterilized for 15 to 20 minutes at 
maximum temperature of 250 to 254°F. 


Glass oyringes 


The syringe should be rinsed immediately after using and 
some clean water forced through the needle, This is particularly 
true if blood was drawn into the syringe. A stilette (viece of 
wire) is then placed in the needle after making sures that the point 
is in good shape. If not, the needle may be sharpened on 4 
whetstone and cleaned with BoneAmi, followed by benzene and ether, 
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The syringe should be taken apart and the parts washed 
thoroughly, It is then dried and the parts wrapred separately, » 
i the whole wrapped in dovble thickness musli~. It is then ! 

xposed to 250=254°F, for 30 minutes, at fifteer co seventeen 


(16 - 17) pounds pressure, 

An alternate method is to wrap the syringe in muslin with 
the barrel and plunger separated, and boil it for. twenty (20) 
minutes, — 

Glass syringes (particularly the hypodermic type) may also. 
be sterilized with dry heet (hot air oven). 

Glass bulb syringes may be sterilized in e like manner, 


Hypodermic Needles 


Hypodermic needless can be sterilized in an autoclave or in 
the hot air oven. The needle with a stylet in the bore is pleced 
in a special test tube, or protected with cotton, and. stopnered 
with cotton (tightly if hot sir even is used). Sterilize “or 20 
minutes in the eutociave an? for 1 hour at 320°F. in the Lot air 
oven, 
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CHAPTER VII. 


CARE AND STERILIZATION CF SPECIAL 
INSTRUMENTS 


In the foregoing chapter the basic surgical instruments 
were discussed. In addition to these basic instroments many 
special instruments have evolved from the specialization of 
surgery. Among the most complex and important special surgical 
instruments are the telescopic type. As the name implies, these 
instruments contain a telescope or lens system. Ali are used 
in examining body cavities and in particular the interior of 
interval hollow organs. Instruments used to the same vurpose 
but utilizing direct vision rather than a lens system, are known 
as endoscopic instruments. - 


Examples of Telescopic Instruments: 


1. Cystoscope ~ for examination of bladder, 

2. Thoracosecpe « for examination of pleural cavity. 

3. Peritoneoscope ~ for examination of contents of. peri- 
toneal cavity. 

4. Gastroscope - for examination of interior of stomach, 


Examples of Endoscopic Instruments: 


1. Bronchoscope + for the examination of interior of 

stomach, 

2« Proctoscope - for examination of the rectum, 

3. Laryngoscope - for examination (direct vision) of the 

larynx (voice box). 

4. <Anoscope = for examinetion of the anus, 

The telescopic instruments in particular are hishliy complex 
and contain many details which through lack of attention can 
cause delays end aggravation to the surgeon, WNine-tenths of the 
difficulties encountcred in the use of these instruments can 
be eliminated by an active procedure which prescribes careful 
attention to 211 details involved in the ecnre, handling and 
preparetion for use. These details whould be well Learned by 
the technician, 

To explain the mechanics and essential clements of a 
telescopic instrument, we will describe the cystoscops. 


Mechanics: within the confines of an instrument, small 
enough to be passed through the urethra to the bladder, there is 
placed a complex arrangement, providing for light, irrigating 
system, vision and operetion instruments or electrodes, A comp]aaa 
electricel circuit, of which the lamp (bulb) is a part, is present 
in the tubular portion of the cystoscope, The instruments 
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THE CYSTOSCOPE 
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have to be kept watertight as short and open circuits are almost 
entirely due to moisture leading into the electrical system, 

The technician must be sure the instrument is always kept 
watertight. The delicate lens system or telescope must also 

be kept watertight. 


Essential Elements af a Cystoscope: 


1. Sheath ~ this is tubular in nature, metallic and usually 
carries the lamp. This part of the instrument is in intimate 
contact with the mucus membrane of the urethra ard should be 
carefully examined for any rough spots or abrasions. The sheath 
also contains the stopecocks for the irrigating system, 


2. Cbtvrator - this part occludes the opening (fenestra) in. 
the tubular sheath. ‘The obturetor should be placed in the sheath 
and the beak and fenestra examined for any protruding edges or 
sharp contours which would damage the tissues. 


3. Telescope - this telescope is removable and contains an 
ocular {eyeepiece) , and a highly complicated optical system 
composed of many lenses and prisms which must be handled gently 
and with knowing care. It is through this portion of the 
instrument that the surgeon views the bladder, A convertible 
type of telescope is usually provided which allows. the vassage of 
one or two ureteral cathetsrs or instruments, 


The utmost care should be used’ to prevent a confusion of the 
parts belonging to one instrument with those of a similar instrue 
ment. In case an interchange of parts hes occurred, no force 
should ever be used to fit corresponding parts together, Confusion 
of this nature ean be avcided by carefully grouping all elements 
of one cystoscope together or by placing a distinctive mark on 
the parts. Do not mark the tubular portion of the sheath, 
however, Confine any identification marks to the lock or adjacent 
parts, 


The efficiency of any telescopic instrument depends to a 
large extent on the cystoscopic accessories used with it, A 
thorough knowledge of their working principles is important to 
the technician 

1. Illumineting Current Scuree 

a Ory cell battery box. 
b. Transformer = ground free current reducing. 

2. Irrigating System ~ water or a mild antiseptic solution 
(2% Boric) is used as an irrigating medium. This is allowed to 
run through the eystoscope, hus dilating the bladder and flatten 
ing out its folds, enabling the operator to view its entirety, 
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The system consists of essentially one or two glass 


percolators (jars) and gravity tubing leading to the 
evstoscope. A clamp or stopecock is usually provided, Two 
percolators connected to a single gravity tube by means 

of a glass "Y" tube, insure a more constant supoly 

of irrigating media and to a large extent eliminats 
unnecessary delay. 


Preparation of Telescopic Equipment for Use 


An impaired telescopic instrument means mechanical inter~ 
ference - distressing to both the patient and t= surgeon, 


With all the units, cystoscope, irrigator and light system 
properly arranged, it is necessary to test the assembled 
instrument before the examination of the patient is begun. The 
light system is probably most important, The surgeon usually 
checks this system before the instrument is passed to the 
bladder, but if he fails to do so and the light does not work 
properly, with the instrument vassed, be assured thet the surgeon 
will be mighty angry with the technician responsible, 


l. 


Steps in testing the light system, 

a. After being certain-that the current regulator on 
the battery box or transformer is set at its lowest 
point, connect the rubber covered cystoscope cord 
to the battery and to the rotating contact on the 
cystoscope, 

b. The regulator is then advanced until the light 
assumes the proper brilliancy. Observe the lamp 


filament closely while increasing the current. When — 


the light suddenly changes from a reddish tint to 
white, the limit of safe current has been reached, 
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Sterilization of Telescovic Instruments 
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Before the proper procedure of sterilization of these 
highly complex instruments is discussed, the following "don'ts" 
are listed to avoid damage to the instrument. These statements 
are true for any telescopic instrument, a 


1. 


Don't boil any part of a telescopic ins’ rument which 
contains lamps or lenses, 

Don't place the instruments in alcohol, This will 
dissolve out the cement around the lens. 

Don't place the instrument in carbolic acid, 

Don't use benzine or ether to clean the lens. 


The sterilization of telescopic instruments can be divided 
into three (3) steps: cleaning ‘the instruments; immersion in 
the sterilizing solutions; sterile storage in a formaldehyde 
vapor cabinet, 
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CYSTOSCOPE SET-UP 


Percolator 
with Irrigating 
Media. 


| 
t 
i 
a} 


Condueting Cord 


Penis 


a ee i etme gp eeey ~~ = 


Y AG = ay peer 


2 


HG 


—— on 


. 


eo 


tflow Stop-cock 


ti lizable 
SQ Conducting Gord 


4 
" ut, ord Connector 
oH 


nO: one reapers deena ver eealategens~ neneeneee 9 Bee renee Gr heen Re ee mee pa ae ae 
phd inceae * rr TTS ‘ 


been 
Contact Area 
for Rotating Contact 


PARTS TO BE EXAMINED (NUMBERED IN THE ORDER OF THEIR 
IMPORTANT) IF CYSTOSCOPE FAILS TO LIGHT PROPERLY, 


(AGE BULLETIN) 


1. Cleaning the Instrunents: 


a. After being used, the instruments are dissembled 

; and rinsed in cold water, 

b. All parts are thoroughly ‘washed with cotton dipped 
in tincture of sreen soap, the crevices scrubbed 
with a soft brush, and the interior of the sheath 
swabbed out with green soap or a cotton—tipped 
cleaning red and tinsed in running water, This is 
done to remove all oils, lubricating jelly, blood 
or secretions from the instruments, 

c. To remove dried deposits of bleod or lubricating 
jelly from the lenses, the end of a toothpick can 
be used, This may be moistened slightly with wa- 
ter ~ never use alcohol, ether, phenol or benzine, 

de Be sure to open all stop-cocks during the cleans- 

ing process and see that they remain open during 
the entire sterilization process, 
2e immersion in the Sterilizing Solution: 


a. Place a towel or any similar resilient material in 
the sterilizing tray to prevent nicks, dents and 
surface abrasions, 

be Complete immersion of everything needed ~ obturators, 
telescopes, rubber light cord, rubber tips, etc., 
in either 1:1000 Mercury Oxycyanide or a 1:3800 
solution of phenylmercuric acetate (Cystan) for 15 
to 30 minutes, Never use an aluminum tray with 
Cystan. Endoscopic tubes and sheaths that do not 
carry lights or lenses, and other metal parts such 
as obturators and stop=-cocks, may be sterilized by 
autoclaving or boiling, 

3. Storage in Formaldehyde Vapors 


a. The instrument shovld be first cleansed and sterili- 
zed in Cystan, dried carefully and placed in the 
vapor cabinet, 

be Do not place moist instruments in a formaldehyde 
vapor cabinet. ed 

c. Initial formalin sterilization (without previous 
immersion in a sterilizing solution) requires 2 hours. 

d. Instruments should be rinsed in sterile water, 
before using, to remove all traces of formaldehyde, 

e, After sterilization in oxycyanide of mercury or 
Cystan, the instruments may be dried carefully and 
placed in a formaldehyde storage cabinet, 


\ 
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Care and Meintonence of Catheters, Sounds and Bougies 


Catheters are tubular surgical instruments for discharging 
fluids from a body cavity or for distending a body passage, 
The word is used more frequently, however, in reference to the 
urethral and ureteral catheters, Urethral catheters, as the 
term implies, are used in the urethra, the passageway from 
the bladder out through the penis. Its commonest uses 
perhaps ares 

> 1, To obtain a sterile specimen of urine, particularly 

in the female, 7 

2. To evacuate and’ a er the amount °" residual urine 
in the male. 
Other uses are (1) instillation of medicines, (2) bladder 
irrigation, (3) détermination of the bladder capacity, (4) : 
cystometry; (5) cystography and (6)- continuous bladder drainage, _ 
Red, soft rubber, latex rubber, metal, woven silk, irnregnated 
with gum and glass, are the materials commonly used in the 
manufacture of urethral catheters. The French scale is usually 
used in grading the size of cathéterss the unit of measure being © 
1/3 mm. Ex.: a 30 Fr, cathoter = 10 mm in diametc°>, Catheters — 
are usudlly manufactured in sizes from No. 10 French to No, 26 
French, 


Red Rubber errr - red soft mibber catheters are relatively 
inexpensive, du durable and practicable and are the type rost a 
commonly used at the presént., They consist of a hollow vube with 
one funnel-shaped end’and a laterally (on the side) placed 4 
eye near the other end, which is closed, and rounded or shaped 
like an olive (olivary), Numerous modifications of this ‘shape 
have been introduced, 


1. Cleaning: Red rubber (soft) catheters are cleaned 
immediately after use, by rinsing in’cold running water, immers= — 
ing in soapy water and then thoroughly washed. The lumen 
(hollow part of the tube) is cleansed es gemlorndl: water through 

it with a syringe. 


. 
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2. Sterilization: they may be then sterilized by: 
a. Boiling for at least 5 minutes (nc%. more than 10). 
b. . Immersion in 1:1000 mercury Oxy enide for 15 
minutes, 
c. Pressure steam (autoclave). | 
d. 2 hours in 2 formalin cabinet (preferably ovornight)» 
@, Combinations of the preceding, 
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ae Latex Rubber Catheters and Accessories: 


1. Cleaning: latex rubber catheters reaped be washed 
with cold water and then green soap (scrubbed with a . oft brush) 
as soon as possible after use, Water should be feeoad through 
the lumen with a syringe. 


2. Sterilization: this may be accomplished by: 
a ae Pressure Steam 
i (1) 10-15 minutes at 948°R, (15 lbs. pressure) 
4 for latex articles used in surgical cases, 
4 (2) 10 minutes at 240°F, (10 lbs. pressure) for 
eee latex articles used in other than surgical 
cases, Rigorous care must be exercised to 
“remove all air from the pressure sterilizer, 
(See Chapter on Surgical Sterilization). 
- be Immersion in mercury oxycyanide for 15 minutes, 
Ce Boiling water. for 15 minutes =~ the water should 
be boiling before the catheters are immersed, 


Don'ts for Soft Rubber Goods (ACMI) 


Don't let soft rubber instruments be around in direct or 
diffused sunlight or even in bright artificial light. Keep them . 
in a dark place, 

Don't put heavy articles on them to cause sharp folds, 

Don't expose to oxidizing agents (chlorine, sodium 
hypochlorite, chloramine, iodine, ctc.). 

Den't leave in any disinfectant solut tLons 

Don't expose to oils, fats or greases. Never use vaseline 
er any other material having an oil base on the articles, 

Don't let the rubber contact with the bottom of a direct’ 
heated vessel or heating unit during boiling, as it mars in places, 
be exposed to temperatures higher than the boiling pc... t of water, 

Don't sterilize in a mixture of steam and air. Flush 
the air out of the autoclave, 

“Don't place rubber goods in formalin gas sterilizer or 
formalin humidor unless they are completely dry. 


Woven=Fabric Urethral Catheters: 


These catheters are hollow tubular instr: ments made of a 
woven fabric (usually silk) which is impregnated vith a special 
gum and carefully baked in an oven, They are safer than r=tal 
eatheters and more rigid than soft rubber ones, but even with 
good care their useful life is shorter than the rubber and metal 
ones. ‘Woven catheters come in various shapes and sizes and are 
of particular value in passing a moderate obstruction at the 
bladder neck, 
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1. Cleaning: ~ silk woven urethral catheters should be 
thoroughly cleansed with soap and water and dried with gauze 
or a clean, soft towel. Make sure that all particles of 
lubricant, blood, pus, etc., have been removed, Water may be 
forced through the lumen with the aid of a syringe, 


2. Sterilization: 


a. 15 minute immersion in 1:1000 mercury oxycyanide 
solution after which they are drained, dried and 
placed in sterile basins in the formalin cabinet. 
Should be rinsed in sterile water before using, . 

b. An alternate method of sterilizing silk woven 
catheters is immersion in 1:1000 mercury oxycyanide 
for 15 minutes, boiling for 1 1/2 minutes and then 
placing them in a formalin cabinet or expose them 
to steam under pressure. However, many makes of 
silk woven catheters will not stand boiling or 
autoclaving, so we do not recommend this procedure — 
for Army installations, 


Metal and Glass Catheters: are cleaned and sterilized in 
the same manner as are the ones of soft rubber, 


Ureteral Catheters: these instruments are long, flexible, 
hollow tubes made of woven silk covered with shellac and usually 
have a solid, rounded tip. One or two eyes,near the tip, and an 
opening at the other end of the instrument, permit the passage 
of urine from the kidney pelvis or ureter through the lumen 
(opening) of the catheter, to a container placed at the open 
end. Of course, a cystoscope is necessary to pass ureteral 
catheters, the catheters being passed through the cystoscope and 
thence into the ureter via the ureteral orifices on the bladder 
floor, 

Ordinary ureteral catheters vary in size from No. 3 to 
No. 12 French, Nos. 5, 4 and 7 French, being the sizes more 
frequently used. They are usually divided into centimeter lengths 
by marks on their outer surface. Ureteral catheters may be . 
plain or impregnated with bismuth salts so as to make them x-ray 
opaque (sill show up on the x-ray film). The latter are useful 
in locating stones in the ureter, 


1. Cleaning: 


a. Immediately after use a non-corroding stylet should 
be inserted in the catheter to prevent the lumen from. 
becoming clogged with blood, pus or lubricant, 

b. The catheter is then immersed in soapy waver and its 
outside surface thoroughly washed, 

¢. The stylet is now removed and the lumen (tube) 
cleansed by repeatedly forcing soapy water through 
it with a syringe. 
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2. Sterilization of Ureteral Catheters: — 


a. The catheter (or catheters) is placed in a tall 
jar (a graduate works well) filled with 1:1000 
mercury oxycyanide (or Cystan) which is siphoned 
through it by suction, one end of the catheter 
being in the fluid and the rest of the instrument 
draining over the edge of a jar into a receptacle. 

b. After the steriliging solution has drained freely 
through the lumen for 15 minutes, the catheter 
is completely immersed in mercury . -ycyanide 
1:1000 for 15 minutes to insure complete sterili-e 

zation (inner and outer surfaces). 
-@. Cold sterile water is foreed through the lumen 
followed by air, 

d. It is allowed to dry and placed in a sterile 
humidor or formalin cabinet overnight. 

e. Before using they should be rinsed off with sterile 
water (if formalin is used). 


3. Care: ureteral catheters should be freque:. viv inspected 
for limp sections showing a deterioration (rottening) 
of the woven bases, These should be discarded, The \ 
surface also should be inspected for the orcsence of 
cracks or abrasions which might irritate the mucus 
membrane of the ureter, 


" Sounds: 
dents are solid netat instruments, streight for females, 


but of varying shaves for males, the different curves being 
merely for the .purpose of more readily passing certain types of 


‘obstruction and distortion of the urethra, Sounds are 


manufactured in graduated sizes from a No, 10 French, to a No. 


"36 .French,: The principal use of the sound is to dilate 
'. strictures (narrow areas) of the male urethra. A sound may have 


a thread at its tip, so it may be attached to a filiform bougie 
which has been passed (see Filiforms), 

Sounds are washed thoroughly with soapy nator? rinsed and 
either boiled for 20 sasceteratey or autoclaved (like any metal 
instrument). | 


Bougics: 


Bougies are solid, flexible instruments made of gum- 
impregnated woven fabric. . Bulbed bougies, with acorn or olive 
tips come in various sizes,.. They are used to localize, 
calibrate end dilate strictures of the urethra (anterior), 
Bougies also may have a "male" thread so they may be attached 
to a filiform which has been passed in an occluded urethra, 
Ureteral bougies are used to localize and dilate strictures or 


other occlusions of the ureter, - oe 
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Filiforms: 


A filiform is a fine, wire-like instrument, properly a 
bougie, to which is usually attached a "follower" (sound or 


bougie) or dilator. This fine filiform is first passed by 
the tight occlusion (narrow strictuted area) in the urethra 
and then the more rigid "follower" (bougie or metal sound) 

is attached and follows in its wake. Filiforms have a female 
thread to fit over the male thread on the metal catheter or 
sound. The most satisfactory filiforms are made of whalebone 
or rubberized silk-woven fabric. 


Care, Cleaning and Sterilization of Bougies and Filiforms: 


Great care must be taken to have the filiforms associated 
with their proper followers for the standard use in the size 
of the thread is not uniform. (German, Fnglish and French 
standards are used). No force should ever be used nor should 
the threads hang loosely together. As the filiform curls up 
in the bledder when the follower is in the urethra, if the two 
parts become separated (usually at the thread), an operation 
might be necessary to retrieve it from the bladder. 


Bougies and filiforms are sterilized with the same methods 


recommended for the sterilization of silk woven (woven 
fabric) urethral catheters. 
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' CHAPTER VIII. 


SURGICAL TECHNIQUE 


Modern surgery is a combination of aseptic and antiseptic 
surgery (Chap.II). Everything used at the time of the operation 
must be free from pathogenic bacteria (surgically clean). 
Constant vigilance is necessary before, during and after ~~ 
operation and no "breaks" or failures in surgical technig.ie 
must occur ~ or if they do occur, be allowed to pass uncorrected. 


Asepsis in the Operating Rooms 


1. Surgical sterilization of gowns and gloves of the 
operating team and all instruments and materials that come in 
contact with the surgical wound or are handled oy the surgeon 
and his assistants. 

2.. Precautions in scrubbing the hands and foresrms of 
the surgeon and his assistants. 

3. Precautions in putting on sterile gowns and gloves. 

‘4.’ Careful preparation (chemical sterilization) of the 
patient's: skin ‘(the overative field), . 

‘5. Precaution against contamination: by 3:5); and flies,ete, 

6. Prevention of perspiration dronping from the face and 
neck of the surgeon and his assistants. 

7. During the oneration the surgeon and his assistants 
must not touch anything that is not sterile. The smallest 
"Break" in technique may turn a mechanically perfec: operation 
into an ultimate complete failure, 


Technicians, before they can be said to be efficient in 
the Operating Room, should be familier with the folloving 
points of Surgical Technique: 


1, Surgical Sterilization (Chap.IV). 

2. Operating room caps: these are caps of unbleached 
muslin in several styles and sizes, They must be placed on the 
head so as to come well over the occipital protubrance, < vering 
all of the hair, The cap is not sterile. 

3. Face masks are mede of oblongs of gauze or other 
material with 4 tapes which are tied at the top of tie head and 
the back of the neck, Both the nose and the mouth mist be 


covered by the mask, The operating room cap and mask are put on — 


by everyone working in'the operating room before thev enter the 
room. Those of the operating room personnel that "scrub-up" 
put on the cap and mask before starting the "scrubbing-up" 
procedure, 

4. "Serubbing-Up" - many different methods have been 
recommended and while none are capable of making the hands germ 
free, most of them will sive satisfactory results. Jn all the 
methods there are two stens: first, mechanical cleaning with 
soap, water, brush and neil stick; second, chemical sterilizatio 
(soap elso affords some chemical sterilization’ ‘ | 
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An le veaspaeesial method of mechanical cleansing is as 


folio: 
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a. Nails are trimmed, 

b. Hands, forearms and arms to a point three inches above 
the elbow are sienna off with green soep and tepid 
water, 

¢. Remove all aurt from beneath nails with an “orange rood" 
stick or nail file, allowing water to run over the 
hands during the process 

d. Starting at the tips of the fingers, the hands, forearms 
and arms, to 4 »oint twe inches ebove the elbows, are 
scrubbed with a sterile brush, green soap and running 
warm weter. This washing should be done methodically 
so that each side (the finger has four sides) of the 
fingers, the hands and forearms, etc., are scrubbed 
thoroughly. 2 1/2 minutes shculd be <pent on each 
hend and forearm. A411 soap rinsed in running water, 

e. Nails again cleaned with a sterile Norange wood" stick 
under running water, 

f.. Step d repeated with another sterile brush, except that 
fingers, hand and forearm only are scrubbed, Do not 
go above the elbow this time, 

g. After thoroughly rinsing off ali soap with the aid of 
copious amounts of running water, the upper extremitics 
are held in position with the elbows flexed and the 

-handg about level with the tip of the nose. This 
position is assumed so that the water will drip from the 
elbows rather than run down the forearm .nd off the 
hands. : 

The person who is scrubbing uv is now ready for 
chemical sterilization of the hends and forcarms, 
Numerous. solutions have my and still are, used for 


this purpose. Bichloride of mercury, 70% alcohol, 
eresol proparations»: iodine, followed by elcohol, ete., 
are just a few of the many. These solutions may be 


contained in basins in the operating room. ‘The hands 
and forearms are usually completely immersed for two 
minutes or they may be just thoroughly covered with the 


solution (gauze, sprays, ste.). 


After scrubbing and rinsing in the chemicel solution, the 


hands and forearms may be dried with a sterile towel, the hands 
+ only may be dried, or neither may be dried. A sterile gown is 
then put ‘on. 


6. 


Putting on sterile gown unassisted: 

a. Pick up entire gown off the table, being careful not 
to touch any portion of the gown except the back of 
the neck band, 
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Holding back of neck bend with both hands, “Low 


‘the remeinder of the gown to unfold itself 


(gravity). Make certrin that no portion of the 
gown touches the floor or eny surrounding objects, 
Holding the rear of neck band with the right hend, 
the left hand is placed in the left arm hole and 
run down the sleeve as far as it will go, Then, 
do the same with the right. Make no aitempt to 
pull the sleeves up on the arms = this is a 

break in technique. Hold upper extremities up. 
Unsterile nurse or technician will: then fasten 
the ties on the gown after she has pulled the 


sleeves of the gown by placing her hands on the 


inside of the upper portion of the sleeve, In 
tying up the waist band, the unsterile technician 
must not allow the ends of the tie- to fly about 


- thus contaminating the apangronan: orjle parts 


of “the gown, 


Pabtdne on Sterile Gown Lesiatiti 


The sterile nurse. holds the: front of aa cS) “gown by 
the shoulders with the neck band folde back over 


her gloved hands. The back (inside) of <own is 


thus towerds the person who is ready to pat on the © 
gown. 
The hands are then’ placed in the arm i es and run 


into the sleeve with a downward and ou ward motion, a 


being careful not to touch’ the: person holding the 
gown. 

The remaining ptane are the seme as Sten d above, 
(putting on gown unassisted). 


Putting on Cleves. Unassisted: 


Qe 


b. 


Ce 


Gloves’ should bs shaken out on the pocket on to a 
sterile table, 
Gauze removed from palins. without toucht ng inside 


of the gloves, 


Hands well powdered, making ‘sure inner sides of 
fingers are powdered. “a? 

The right glove is picked up: by the opper part of 
the folded cuff with the left hand. The fingers 
of the right hand are then placed in the glove, 
which is pulled on to the hand by the left hand. 


The cuff should not be unfolded (to cover over 


gown at wrist). until left hand has been gloved, 
The fingers of the gloved right brrd are then ~ a 
slipped under the upper portion «’ whe left glove, — 
The fingers of the left hand ere placed in the 
glove which is pulled up by the right hand. Be 
careful not to touch the inside of the sie glove 
with the gloved right hand, ; 
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f. The cuff of the right glove is pulled over the 
wrist by putting the fingers of the gloved left 
hand in the cuff at the dorsum of the hand (back) 
and then pulling up. 


9. Putting on Gloves Assisted: 
a. The sterile technician or nurse will first remove 
gauze from the inner palms of the gloves. 

b. Then the right glove is grasped in such a manner 
that the palm is away from the person being 
gloved, With the top of the glove spread widely, 
the powdered hand is then placed in the glove, 
the fingers set in their proper places and the 
glove snapped on the hand by © downward motion 
of the hend while the assistant is pulling up. 

c. The left hand is gloved in a similar manner. 


10. Preperation of Operative Field: 


This is a matter of major importance. The area has 
usually been well shaved and cleansed with green soap the 
night before the operation by the technician on the ward. 
However, the area should be examined to see if all hair was 
removed. The shaving may sometimes be done in the operating 
room. If a general or spinal anesthetic, etc., is used, 

the skin prevaration is done after the patient is anesthetized. 
With local infiltration or nerve block, the field is prepared 
before the injection of the anesthotie agent, . 

Many solutions and combinations of solutions are used 
to chemically sterilize the skin of the field of operation. 
The solution used may’ be capable of destroying the bacteria 
without destroying the tissues and be economical, A simple 
method is to scrub the skin with a gauze "prep" sponge wet 
with ether to remove grease and moisture and then paint the 
skin with same solution like 3.2% Tincture of Iodine (followed 
by 70% alcohol after iodine dries), Scott's Solution, 
Merthiolate or Mererctone,. 

In "prepping", one should always start in the middle 
of the field and progress outward to the edges, never moving 
centerward again with the same snonge. Only use as much 
solution as is needed; do not allow it to run around to the 
back (if you are preparing for an abdominel operation) or 
to puddle so as to wet the drapes, Be especially careful 
with iodine; make sure that you remove it with alcohol, 


Prepare a wide area. 
prepare i —~ 


oe ee 


-319— 


Be gree abet is ee Gees 


le 


11. Draping: 
The patient is draped with drape sheets, 


‘towels and laparotomy sheet (or similar sheet, depending on. 


type of operation) by the scrub nurse and the first or second 
assistant. One drape sheet is placed from the operativ: site 
over the lower extremities and one goes from the operet “= 

site to cover over the upner part of the body (except face), 
These drape sheets are wide enough to hang well over the sides 
of the operating room rable. Next, towels are placed about 

the operative site and held in place with towel clamps. The 
laparotomy sheet is then placed: with the short end (from the 
opening) being the head end, In this manner, only o small area 
of prepared skin.is left exposed. 


12. Sponge Count: 

One of the most important duties of the scrub 
nurse and circulating nurse (or technician) during an operation 
where a cavity is opened, is to keep count of the sponges used, 
The scrub nurse and circulating nurse must have some tally 
system whereby the number of sponges used and the number of 
sponges left unused on the table exactly equa’ the number of 
sponges fiven to the serub nurse, The sponge count should be 
correct before the abdominal cavity is closed for snonges and 
instruments have been left in the cavity. A good plen is never 


‘to use small sponges after the peritoneal cavity hes been 


opened and to. have large — with rings on them for use in 


' the abdomen. 


‘Common"Breaks" in Surgical Technique: 


1. Hair not covered by .cap. 

2. Nose not covered by mask, 

3. Sutures allowed to hang below the field of operation. 
Only the top side of the draped patient, in the vicinity of 
the operative site, is considered as being actually sterile, 

4. Gloved hands allowed to fall to side, 

5. Instruments passed behind someone's back = no excuse 
for this failure in technique. 

6, Contamination at head of ‘table, 


7. Attempting to prevent instruments from slipping off the 4 
side of the table. Once the instrument is past the actual a 


top of the operative field, it is not considered sterile any 
longer, 


Operating Room Personne H 


1. Operator - surgeon ) 

2. First Assistant .) - Medical Officers 

3. Second Assistant Pars 

4. Serub-nurse - female nurse or technician. 

5. Technician (1 or 2) ~ enlisted men, 

6. Operating Division Supervisor - female nurse, 
7. Anesthetist - trained nurse or medical officer, 
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operating room. He is responsible for the patient's life and 


The preceding set up may be modified, depending on the 
size of the installation and the surgeon's desires, 
The operating surgeon is in complete charge of the 


for the successful outcome of the operation. He is held 
accountable for any mistakes and accidents, ne matter whose 
fault it may be, ' 

The first assistant usually stands directly across 
from the surgeon, clamps bleeding vessels, places licatures 
(or removes clamps after surgeon places them), and in general 
helps the surgeon throughout the operation. 

The sscond assistant cuts the suture and ligature ends, 
and Sponges the blood in the wound, retracts the wound edges 
end again in general helps out the first assistant end the 
surgeon, He assumes a position alongside of the first 
assistant across from the scrub-nurse, 


Duties of the "Serub-Nurse": in the large stations 4 
member of the Army Nurss Corps, or a civilian nurse, will 
probably be the scrub-nurse, However, in many stations, 

particularly in the field, the technician will act as the 
serub-nurse, The following are the duties of the scrub-nurse, 
listed more or less in chronological order, 


1, Selects the instruments and surgical supplies to be 
sterilized. 

2. Removes outer clothes; puts on operating room 
clothes (includes cap and mask) and proceeds to scrub-up. 

Puts on sterile gown and gloves, 

3. Drapes, with sterile table cover, toweling or pillow 
cases, the small instrument table, the reserve instrument 
table, the table for gowns and gloves, the "prep" table, the 
spinel anesthetic table (if spinal is to be used) and the basin 
(splash) standards, Two thicknesses of material must be used, 

4. Arranges sterile instruments (brouchi by te chnician) 
on the smell adjustable) instrument table end the reserve 
instrument tablc. These ere covered with a aerine towel until 
needed, 


General Arrangement of Ins Instrumént: $ on 
~~ Smad) Tnstrument Table 


Holding Suturing (The handles of the 
and and instruments ere direct 
Retracting Probing ed toward the operator 


and the instruments 

2 are placed, as nearly 
Kemostatic Cutting as possible, in the 
order thev will be 
used, 
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5. Arranges conterts of the sterile packages which were 
placed on the table (and opened) by Circulating Tec! :ician, 
6. Prepares needles, sutures and ligatures, Sutures and 
ligatures sre kept in « dry towel and dipped in water for a 
few seconds immediately before handing them to operator. 
7.. Accounts (with the Circulating Technician) for ¢11 
sponges on the tables. 
8. Contents of basin and utensil set placed in thei. 
proper vlaces, 
9. Assists the surgeon and his assistants into their 
gowns and gloves, 
10. Assists with the spinal anesthetic (if spinal anesthesia 
is to be used), 
ir 11. Assists in preparing the field of operation (operative 
d site) in the manner described above, 
ee 12. Assists in draping the patient with drape sheets, 
iy towels and laparotomy sheet, 
| 13. Passes the scalpel to the surgeon - the operation 
a begins. aah Scars 
: ; 14. Passes all instruments, sponges, sutures, ligatures, 
ete,, to the surgeon and his assistants. Anticipates’ the 
surgeon's needs. Ample supplies, warm solution:, etce., must be 
on hand, If something is needed, the Circulat: .: Technician 
is at hand to assist. 

15. Account for all sponges « setos the abdominal (or eny) 
cavity is closed, Cheek this count with the Circulating 
Technician. 

16. Assists with the surgical dressing. 

17. Soiled instruments collected and taken to the work room 
to be cleaned and sterilized. 


i Duties of the Technician in the Cpereting Room: the 

o i technician. takes the placs usually of the soecalled Virculating 

ei Nurse of the civilian hospital. He does not scrubsup or put on 
8 gown and gloves (unless he is the scrub-mirse), but dos 

heave on a cep and mask properly placed. 


wae 1. Furniture and equipment placed in the proper orc . and 
iT the walls, overhead lights, tables, etc., arc wiped down, using 
jae e cloth moistened with ercsol solution. These are never dusted, 
ie 2. Sterilizes instruments, ete,, that were selected by 
4 the scrub-nurse, 
: 3. Places the necessary packs of supylies, gloves, gowns, 
ete., on the proper tables end opens them at the scrubenurse's 
request, 

4. Assists Anesthetist. e 

5. Sterile instruments, in trays, are > brought in and turned — 
over to the scrub-nurse, 

6, Checks sponge count with scrub-nurse, 
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7. Ties up gown of surgeon and his assistants. 

8. Keeps floor clein of soiled sponges, instrumcnts, 
ete., during the operation. 

9. Wipes perspiration from brow, face and neck of the 
operator and his assistants. This is done with a picce of 
gauzs or towel, making sure there are no loose ends to 
contaminate the surgeon's gown. If one of the operating team 
does have perspiration, which is liable to drop on the ficld, 
the Technician should approach him from behind and touch him 
on the back. This would be a signal for the person to turn 
his face toward you. Then mop from the front mid-line sround 
to the back. The head is then turned toward the othcr 

| direction and the procedure is repeated, Never wipe off the 

| forehead while the surgeon is leaning over the operating table. 
| If glasses are worn and need cleaning, remove them, clean them 
and replace them. | 

10. Refrainsfrom loud talking, laughing, | joking, ete,, in 
the operating room. 

ll. Remainsin the onerating room at ali times and antici- 
pates the néeds of the scrubenurse, Hands sterile supplies and 
instruments to the scrub-nurse with the aid of "pick-up or 
handling" forceps. Never hold the "pick-up" forceps with the 
point upward, for this causes the sterilizing sclution (in 
which it is kept,) to roll up over the handle and hend, which 
are unsterile. In lowering the point again, this solution runs 
down and contaminates the sterile portion of the instrument, 

in pouring solution, remove the gauze cap and pour a 

bit of the solution out into « floor receptecle before pouring 
the solution into a sterile basin, ete. This will tend to 
cleanse the lip of the flask and thus reduce the chance of 
contamination. 

12. Cheeks sponge count with scrub-nurse before the ab- 
dominal (or any) cavity is closed, 

13. Has adhesive strips or ties ready for use on the 
surgical dressing 2nd assists in placing them 

14. Assists ancsthetist in returning patient to the ward, 

15. Cleans room 2fter the operation. 

a. fll tables are stripped, cleaned and dricd. 

b. Contaminated articles’ are stacked, ready to take out. 

ec. Floor basins are empticd into one basin and the 

contents removed from the room. 

d. Used linen is collected and placed i: a wheeled 
hamper,’ It is then taken to the work room and 
sorted for laundering. 

. Lights are turned off and all clectrical apparatus 
disconnected, © 
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To the Operating Division Supervisor is delegated the 
nuthority necessary for the routine administration of the 
operating suite, This appointment is usunlly held by a member 
of the srmy Nurse Corps. Jt involves numerous details such 
as the care and accounting of all property, sterilization of 
instruments, surgienl supplics and solutions (usually for the 
whole hospital) ,preparation for operations, supervision and 
instruction of technicians, and keeping everything rinning 
smoothly at all times. 4 : 

The Anesthetist may be a nurse who has received special 
training or a medical officer, Fe or she is responsible to the 
operating surgeon for the general condition of * s patient 
during the administration of the anesthetic,  -.° spinal 
anesthesia is chosen the surgeon or one of his assistants may 
administer the anesthetic agent, An anesthetist or experienced 
nurse or technician should sit at the patient's heed during 
the operation and keep check at frequent intervals c* the blood 
pressure, pulse and respirations. | 


Preparation for Operation 


Each one of the onerating room personnel remov: his outer 
clothes and puts on his opcrating room clothes, cap and mask, 
The surgeon, first assistant, second assistant and scrub=nurse 
will scrub up and don sterile gowns and gloves. The cir- 
culating technician, anesthetist and the operating division 
supervisor, wear caps and masks but do not serub up or pt on 
sterile gowns.and gloves. 


1. Serubenurse sclects instruments and supplies needed 
for the operation and asks the technicien to sterilize the 
non=sterile articles. 

2. Technician then arranges and ‘aa the room and its 
contained equipment. ! 

3.. Technician brings packages of sterile goods from the 
supply room and puts them on the prover tables, 

4. Surgeon and his assistants and the "serub or sterile" 
nursé proceed to the wash room to serub up. The scrub-nurse 
will usually scrub before the surgeon, etc., for he, or she, 
has many duties to perform after he, or she, has donned a 
sterile gown and gloves, 

5. Scrub-nurse dons sterile gown and glov : froma 
package (on the proner table), which has bean . ‘ned by the 
Circulating Technician, 

6, Tables, basin standards, ete., are draped, 

7. ‘Trays of sterile instruments are brought in from the 
sterilizer by the technician and arranged on the sterile 
instrument tables by the scrubenurse, Sutures and ligatures 
fixed and placed in a dry towel, 


$, Basin and utensil set opened and contents placed 
in their proper places, 

9. Remainder of sterile packages opened by the 
technician and their contents properly placed on the reserve 
table. 

10. Spinal tray is set un, if spinel anesthesia is to 
be used. 

11. Ali tables and stands containing sterile articles 
are draped with sterile towels or table covers until the 
articles are to be used. ; 

12. The patient is brought into the operating room. 
Anesthetic is administered. Technician stands by if general 
‘anesthetic is being administered or holds the patient in the 
proper position, if a spinal is being given. 

13. Surgeon and his assistants have scrubbed and enter 
the operating room réady to be assisted into sterile gowns 
and gloves. The second assistant may put on only a pair of 
gloves which ‘he changes after "prepping" the patient, If the 
first assistant or surgeon has administered the spinal 
anesthetic, he will probably change his gown and gloves for 
new ones before beginning the operation proper. | 

14. Operative site (patient's skin) prepared by the second 
assistant in the manner described above. 

15. Patient (and operating table) draped by one of the 
assistants and the scrubenurse, 

16, The small instrument table is rolled inte place as 
are the basin stands. The small instrument table (without 
instruments) may be placed above the patient's thighs and 
included in the general draping of the patient, following which 
the instruments are arranged properly. 

*17. Surgeon and his assistants assume their proper places, 

18. Serub-nurse hands the scalpel to the surgeon and 
the operation proceeds. 
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CHAPTER IX. : 
ANESTHESIA 


The introduction of anesthesia ond the development of 
various anesthetic agents has been one of the greatest aids in 
the rapid progress of surgery. Opium and alcohol seemed t9 have 
been the chief means by which ancient surgeons dulled the pain 
of surgical operations, 

The real beginning of surgical anesthesia was in 1846 
when Morton first demonstrated the administration of ether in 
Boston, Dr. Crawford Wi, Long of Jefferson, Georgia, in 12°, 
noticed that the "gay blades't about his home who inhaled evtier, 
at the then common "ether frolics', became insensible to pain, 

He administered the drug to a patient and removed a tumor of 
the neck, He did not, however, publish his discovery, so Norton 
gets official credit for being the first, A month = after Mortcn's 
demonstration, Oliver Wendell Holmes coined the word "anesthes=.." 
to describe this state of insensibility to touch, The following 
year, 1847, chloroform was used successfully by Sir Janes Y. 
Simpson of Edinburgh, Scotland. Chloroform has sineo been found 
to produce serious diseasy of the liver and has been practically 
@liminated as 4n anesthetic agent. 
: Local anesthesia was first introduced in 1884 by Karl 
Koller of Vienna who used a solution of cocaine ‘in tho eye. 

Spinal anesthesia was first introduced into this country 
in 1900 but due to the high dedth rate was shunned wntil about 
1928, when improved technique greatly reduced the death rate and 
the use of spinal anesthesia has increased rapidly. oer eee 
The anesthetic properties of nitrous oxide were discover~ 
ed in 1799 by Sir Humphrey Davy, but little was done with it until 
_ the latter part of the nineteenth century. The year. °925, marked 
the beginning of a series of developments in anesthes: ., There 
followed new gases and drugs to be used for anesthesia’ (ethylene, 
1925; avertain, 19293 cyclopropane, 1934; cvipal, 1934; sodium 
pentothal, 1937). 

Anesthesia is now a very definite field of medicine man- 
ned by physicians who devote all their time and energies to the 
sub ject. 


Definitions: 


Anesthesia: means the complete loss of feeling or sensa= 
tion of part or the whole of the body, It is artificially induced 
by the administration of some drug, 


General Anesthesias a total loss of cmsciousness due to 
the effects of the anesthetic ascent on the central nervous systu.. 
Such a condition may be produced by the absorption of the chemical 
into the blood stream by: 
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hi tehed. ation of geses ‘and. ether. 

2. Absorption of drugs placed in the alsin 

36 Intravenous injections of oprtads drugs 

Local Apesthesias: is the complete léss of setiaddion to 
pein and other ‘external. stimuli, in a limited (cr local) area. 
This is secured by paralyzing the nerve ends with (1) freezing 
with Ethyl Chloride; (2) introducing a drug like novocaine 
directly into the tissues; (3) obtaining what is known as 
Regional Anesthesia by spinal, sacral, paravertebral, or brachial 
injections of novocaine or similar agents. In Regional 
Anesthesia the anesthetiziny fluid is injected about the nerve or 
nerves carrying sensation from a certain area, 7 


The choice of the anesthetic will depend on the type of 
operation planned and the patient's age and general physical 
congition. An anesthetic to be ideal must: 


1. Be easily taken intc the system. 
2. Produce the least danger to lifs, 
3. Afford the maximum freedom from pain, shock and 
post-operative complications, 
_ 4, Permit the necessary casera during the operation. 


In the general hospitals and iarger station hospitals, the 
anesthetic will be administered by a medical officer or a nursee 
‘anesthetic, . In the field units and in-the smaller permanent 
installations, however, the technician may act as assistant 


anesthetist or in rare cases, take entire charge of the enesthetic. 


The administration of the anesthetic should be Gane ly ene not 
only skilled in the mechanical administration of the agent, 
but also experienced in the systemic ‘and high: ys g3s which 
occur or may occur. He showld have the basis knowledges to enable 
him to recognize complications early and treat them promptly. 

Tt is easily understecod that we cannot:make anesthetists of you 
with one or tro short lectures. We intend only to acquaint vou 
with. the various ane esthetic agents and the mode of their 
edninistration. 


Types of Anesthesia and Anesthetic Agents 


1. Generni Anesthesia + as ‘gtabed + above, general nnesthesia 
represents a total loss of consciousness of such a derree that 
an operation can be co ae enldpehan: snd in pede: 
movements on the patient's part. All-the chemicals used reach 
the central nervous syskam (gota ually the entire nervous system) 
vie the blood stream. 


ane 


a. Inhalation - the volatile encsthetics like 
ether, chloroform, nitrous oxide, ethylene and © 
are introduced into. the blood stream by inhalation, That | 
is, the gas is inhaled, goes to the lungs and is picked up 
there by the pulmonary circulation, carried from the lungs 
to the heart and thence to the central nervous system vie the 
general circulation. : 

Ether is administered by the drop ether mask, 
the semi~closed or towel cone, the closed method with a gas 
machine face mask or the insufflation methods, intrapharyngeal 
and intretracheal (by the use of tubes), Equipment necessary 
for the administration of ether is (1) towel cones (2) 
large-sized metal or rubber oral airway (3) tongue forceps 
(4) vaseline (5) a piece of rubber dam large enough to fit 
over the eyes (6) eastor oi] to plece in patient's ocyes 
(7) glass finished rubber nasal tube with angular, smooth- 
edged tip (&) 1/2 pound of chemically pure ether (°) cotton 
(1) safety pin (11) cork to fit into mouth of ether can (12) 
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knife, 
aa Gas Anesthesias 
' (1) Nitrous Oxide. y 
mee (2) Ethylene, | 


(3) Cyelopropane. 

The above cases are usually siven in 
conjunction with oxygen and carbon dioxide. 
The gases may be used alone or in conjunction 
with ether, The development of efficient gas 
machincs has placed the gas mixtures with 
or without ether, or with novocaine infile 
tration, in the first rank, as the most 
serviceable means of anesthesia in the most 
severe types of operetion. 


b. Rectal Anesthesia - drugs placed in the rectum 
are absorbed into the general circulation and excrt -their 
effects on the central nervous systom. 

(1) Avertin (Tribromethyl alco: } - this drug 
produces anesthesia and is supplemented with 
ether or one of the gases, The dosage is 4 
usually 80+100 milligrams of avertin per 4 
kilogeram of body weight. Tach cc, of avertin ~ 
fluid represents 1 gram of avertin dissolved 
in 1 ce. of amylene hydrate, 
(2) Avertin Hquipment: 
(a) Avertain fluid. 
(b) Congo-red for testing soluiuon. 
; (c) 10 ce, syringe with 1% gauge spinal 
cia needle, 
i (d) Avertin table of dosages. © 


(e) 30 ounce graduate, 

(f) Glass flask for mixing. 
(g) Thormometer. 

(h) Rectal tube and funnel, 
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(3) Ether in oil also may be administered via 
the rectum (Gwathmey Analgesia). 
(4) Evipal and Pentothal are occasionally used 
as rectal anesthetics and preduce basal 
anesthesia, 


¢e. Intravenous Anesthesia - the chemicals are 

introduced directly into the circulation by injection into a 

superficial vein and are carried to the central nervous system 

where they exert their influence, The drug most used at 
present is a barbituretes Pentothal (Pentothal sodium), 

Pentothal is now being used in long major operations and works 

well in conjunction with local infiltration of novocaine,. 

Pentothal is quite practicable for use in the field. It is 

particularly advantageous for field work. 

Pentothal : 
(1) Sterile table. \ 

} Two (2) sterile towels. 

) Ampule of Pentothal (1,0 Gram) 

) 20 ce. glass syringe with a 20 gauge 

intravenous needle, 

) 100 cc. of sterile distilled water, 

) 4" x 4" gauze sponges. 

) Sterile medicine glass. 

) Padded arm board, 

) Adhesive tape. y 

(10) Sterilizing solution (Tincture Merthiolate, 
Iodine end Alcohol, ctc.). 

(11) Atropine sulfate and/or Picrotoxin with 2 ec. 
syringe and hypodermic needle. Atropine 
Sulfate (.004 or .006 Gm.) is usually given 
pre-operatively, The important complication 
here is respiratory depression and/or 
laryngeal spasm, 
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2. Local Anesthesia: 

a. Local Infiltration «= this means the introduction 
into the tissues over a circumscribed area of a:drug, usually 
novecaine or procaine (1/2 - 2 per cent), which peralyzes the 
superficial nerve endings. A 10 ce. syringe and needles 
(hypodermic to #21) are all that is needed, 


b. Regional Anesthesia - secured by blocking large 
sensory nerves. The drug is injected about the nerves carrying 
sensation from a particular area, 
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Q) Spinal Anesthesia - in this trrve of 


objectors. & vasoconstricting drug is usually 


_.(b) Administration of Spinal Anesthetic. 


anesthesia, drugs are introz.. ‘od beneath the 
dura mater of the spinal cord in the lumbar 
region and paralyze chiefly the posterior 
sensory nerve roots. Accordingly, this affcrds 
insensibility to those areas corrssvonding to 
the distribution of the affected nerves. 
Remember that the patient is not unconscious 
after a spinal anesthetic. It is not a general 
anesthetic. Many drugs are used es spinal 
anesthetics with perhaps novocaine crystals 
being the most popular, ‘Strovaine, tropocaine, 
spinocaine, neocaine, nupercaine, netycaine 
and pontocaine, are others in use at the 
present time. Each has its advocates and 
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iven before the anesthetic is adminis =red, 
(a) Equipment for Spinal Anesthesia: 
Sterile table. ; 
Ampules of the anesthetic agent. 
10 cc... and’5 ce, syringes. 
1 1" and 1 1.1/2" hypodermic needles. 
1 20 gauge needle, 
119 gauge steel 3 1/2" spinal needle, 
2 towels. 
1 spinal sheet 
Small gauze sponges. 
Sponge forceps.: 
Container for 1% novocaine,. 


(l-a)The patient is placed on his side - 
with the shoulder and % - socks flush with 7 
and perpendicular to the edge of the a7 
operating table, the knees drawn up toward © 
the patient's chin, The patient is held q 
firmly by the technician - with one hand 4 
on the neck and the other hand and force 
behind the flexed knees. . . 
(2-b)The skin of the lower back is pre- 
pared by the use of some antiseptic K 
sterilizing solution (iodine and alcohol, 

' Scott's Solution, Mereretone or Tincture 
of Merthiolate). 
(Bec) At the center of the depression 
between the third and fourth (or second 
and third) vertebrae, 1% novocaine is 
injected subcutaneously for local -nese 
thesia, This space (3rd) usually 
corresponds to the line of the iliac 
crests, 
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(2) 


(4—d)lumbar puncture is done using the 
3 1/2" spinal needle, 
‘5-e)4s soon as spinal fluid is cbteined 
as much as is needed for dilution of the 
novocaine crystals is withdrawn, If a 
liquid anesthetic agent is to be used, the 
spinal fluid withdrawn (sare amount as the 
drug to be injected) may be disearded, or 
in some cases no spinal fluid is withdrawn. 
(6-f£)The anesthetic agent or drug is 
injected throvgn the spinal needle into the 
spinal canal at the rate of 0,5 cc. per 
second. 
(7-g)Spinal needle withdrawn end small 
sterile dressing applied over the puncture 
wound. 
(S-h)Patient's legs extended, end if the 
drug used was lighter than spinal fluid, he 
is turned cn his abdomen. If the drug is 
heavier than spinal fluid, he is turned on 
his back, This is done to betne the 
posterior sensory nerve roots with the drug. 
The patient is usually left level unless a 
very low anesthetic (operations on anus, 
perineum, lower extremities) is desired, 
By adjusting the level of the operating 
table (depending on the weight of the drug) 
the desired level of anesthesia can be 
obtained. 
(9-i)The Level of anesthesia is now tested 
by applying s pin from the lower extremity 
upward and wetching the faciel expressions 
of the patient. Within 2 to 5 minutes the 
desired height of the anesthesia is obtained. 

Patient placed in position desired for 
operation. In 15 minutes Trendelenburg 
Position (head well below feet) may be 
allowed, if desired. 

Complications: the important compli- 

etion here is primary sheck with a fall 

in blood pressure and a weak, rapid pulse, 
nausea and vomiting. This should be 
treated with Ephedrine Sulfate, oxygen in- 
halation and intravenous infusions, 
Nerve=-Block = an example of this would be the 
infiltration of the region of the inferior 
dental nerve to render anesthetic one side of 
the mandible. This is utilized in cxtracting 
tecth, 
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A. Infiltration with novoeaine of the 3d lumbar interspace, 


8B. The spinal needle passing through the Dura. 


C. Position of the patient for insertion.of the needle. 
‘ . ' * (Homants Surgery) 
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(3) Paravertebral Anesthesia < spinal nerves as 
they lcave the vertabral forsmina are blocked, 
thus producing a large onewsided anesthetic 
ZONGe 


(4) Sacral Anesthesia ~ nerves leavine the sacral 
foramina ere blocked with an ancs‘hetic agent, 


Preparation for Common Anesthetic Bmorgencies 


1. Have routine circulatory and respiratory stimulants 
on hand, 


& Circulatcry Stimulents, 


(1) Adrenalin (fpinephrine). 


(2) Coramine. 
(3) Necoeynephrin,. 


(4) Ephedrine Sulfate, 


(5) Pituitrin, 


b. Respiratory Stimulants; 


(1) Caffcine-sodium-benzoate, 


(2) Pierotoxin,. 
) Coramine, 

) Metrazol. 
) 


Atropine Sulfate, 


2. Have intravenous outfit with 10% Gluecse in water nearby. 


3. For respiratory failure, 


a, Artificiel Respiration -— Silvesterts method of 
raising arms above the head until sir ceases to 
enter the lungs, then bringing arms down to side, 


may be used, - 


&lso alternate pressure may be 


applied under the drapes to the lower ribs, 
(1) Oxygen = carbon dioxide machine, 
(2) Respiratory stimilents. 


(3) Pull tongue out of 


4 Cardiac Failure, 


&. Surgeon massages heart, 


meuth with tongue forcep, 


b. Adrenalin directly into heart by using 2 3 1/2t 


needls, 


CG. Routines circulatory stimulants, 


3« Shock, 


&. Routine treatment with blood transfusion, hypertonic 
glucese intravenously, clevetion of lover part of 
body, warmth end circulatory stimulants (vaso- 


constrictors). 


Pre-fnesthetic Care of the Patient 


1. Patients are usually brought to the operating division 


stretcher or in their own bed, 


They may be brought 


directly tc the operating room or pleced in a small ente room 
off the operating room known as the anesthetic room, 
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2. If the patient is conscious, and it will not harm him 
to do so, he may transfer himself from the stretcher to the 
operating ‘table, The stretcher and the table are placed side 
by side and each is carefully held in thet position while the 
patient moves. It usually takes two people — one to hold the 
stretcher ageinst the table and the other one (on the opposite 
side) to see that the patient does not fall during the trensfer, 


3, If the patient cannot or should not move himself, 
sufficient help should be obtained to lift the patient and 
transfer him gently to the table, Again care should be taken 
thet neither the stretcher nor the table wil” ove, that an 
arm is not permitted to drop, or that the nec is not twisted 
or allowed to dron back. Serious results have occurred when q 
these precautions have beer neglected, especially if the patient © 
is relaxed from the pré-anesthetic sedative or narcotic, or a a 
basal anesthetic (avertin). 


4. After the patient is placed on the table he should be 
made as comfortable as possible, whether asleep or avake. 
While he may not feel thé discomfort if asleep, 4 strained 
position or uneven pad or unnecessary pressure maj’ suse 
discomfort when the patient awakens, The position te patient 
is placed in before the anesthetic is started is known as the 
dorsal recumbent. 

Previously a drew sheet folded on itself i. suc. a 
manner to act-as en erm restraint has been placed on t' 
operating table under the patient's back, Two small wi...ows 
are placed as a head rest, 4 soft pad covered with rubber 
should be placed in the lumbar region of all petients being on 
their backs, The room is kept quiet and the patient disturbed | 
as little és possible, Someone should remain with the pavient 4 
constantly and this is the duty of the technician. a 


5. & patient who has had sufficient preliminary medication — 
(or basal anesthetic) to make him drowsy may be restrained a 
immediately with the arm restraint, and a knee restraint placed — 
just sbove the knees, Ho is not responsible nor conscious of 4 
his actions, and this will prevent him falling off the table = 
or his arms and lower extremities from dropping over the edge 
of the table, : 


6, If conscious, the patient mey arrive .a the operating 
or anesthetizing room nervous, frightened and even hysterical. 
The technician ean comfort him and alley his fears groatly by 
a pleasant manner and an cxplanation of what is going to be 
done. cai | ates 


Care of the Patien the ¢ of the eaabnollatt caer 


1. The anesthetist will usually explain quietly what he 
or she is going to do, then places the mask over the patient's 
face. The technician then fastens the restraints - the knee 
strap beine placed first, over the lower thighs just above 
the knees, the technician being certain that the strep will not 
interfere with the manipulation of the table, If a buckle 
is present, be sure that it does not press down on the patient 
anywhere and is not tirht enough to interfere with the circu- 
lation, The knee strap will prevent the patient from injuring 
himself, if the excitement state of anesthesia is reached 
quickly and he struggles, 


2. The arm restraints may be placed before the anesthetic 
is started or after the arms have relaxed from the effects of 
the anesthetic agent, This will depend upon the individual 
giving the anesthetic - his or her personal preference, The 
arms are placed between the folds of the restraint with the 
fingers straight snd flat. The tips of the fingers are left 
exposed so that blueness (siryn of poor circulation) can be 
watched for, An awkward position of the arms or too tight a 
restraint might interfere with the circulation arti have serious 
results. 


3. If leather wrist cuffs are used, they are slipped on 
the patient's wrist before the anesthetic is started and 
tightened later when the patient is relaxed, These hand ties 


or wrist cuffs are placed on the wrists in such a manner that 


they will not slip or tighten around the wrist, The technician 
remains in attcndance at the head of the table to help in any 
way needed, The patient may require further restraint because 
of his violent struggle while gcding under the anesthetic, . 


4. If the patient is to receive spinal anesthesia, he 
is instructed to turn on his side with shoulders -nd buttocks 
flush with and perpendicular to the edge of the table. As soon 
as the spinal anesthetic is administered, the anesthcotist 
extends the lower eayront 1108 | end instructs the paticnt to turn 


on his back or abdomen (depending upon the weight of the drug 


used), 
5. The avertin patient is instructed to turn on his left 
side for the introduction of the rectal tube, and after the 


’ 


administration of the avertin fluid, to turn on his back, 
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. anesthetic, 


undue pressure on any part of the patient. 


‘to bed or stretcher, great care should again be te’-om to prevent 


6, If the paticnt is to be put in 4 position other than 
the dorsal recumbent (after enesthetic is administered), all 
required equipment should be on hand before the anesthetic 

is begun, and as soon as the anesthetist gives consent, the 
patient is placed in the required position, 


7, ill of the above procedures should be perforned as 


quietly and quickly 2s possible to avoid unnecessary delay 
which would prolong the time the vatient is under the 


Surgical Positions 


The technician shouid be familiar with the various 
positions necessary to give the best access to th= operative 
ficld. Any good position requires the following: 


1. The parts or field to be operated must oe prominent 
and accessible. 

2. There should be no interference with the circulation 
to any part dus to an awkward position or to constriction, nor 


3. There should be no interference with respiration 
as might occur from an awkward position, pressure of ths arms 
on the chest, or from constriction of the gown about i => neck, 

4. There should be no \pressure on any nerves. fit:proper 
position of the patient's arms has been the ecsuse of serious 
paralyses. 

5. The patient should be in as comfortable a position 
as possible, especially when conscious, and awkward strained 
positions should be avoided, even when the patient is asleep, 


Care of the Patient After Anesthesia. 


1. The artificial airways, nasal tube, intra thoracic 
tube and mouth airways;-should be left in place until 
establishment of throat reflexes, Leaving them thus prevents 3 
the accumulation in the mouth and throat of mucous and vomitus ~ 
to be aspirated (sucked) into the lungs. In avertin cases : 
the jew should be heid up until the reflexes «turn suffi- | 
ciently to prevent dropping back of the tongu., and airways 
should be left in place until the restoration of throat a 
reflexes has taken place, . a 

2. In transferring the patient from the operating table 


injury of the arms, legs or head, and any great strain on the 
area operated. The paticnt should be lifted on e full draw 
sheet extending from head to feet. The patient should be 
sufficiently covered with blankets to prevent chilling while 
being transported through the hospital corridors t% his ward. 
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"shoulder rio with potti’ na ‘extended fo en 
teas Neue end" back, upper leg e nti 

eoscious, then the head of the bed Moat be nk 
elevated. 

4. Patients in a conscious condition following 
spinal or regional anesthesia are put into bed flat on 
their backs, If the spinal anesthctie is lighter than 
the spinal fluid, the foot of the bed is elevated for 
six (6) hours (from the tine of in; ion), However, — ‘ 
if the spinal anesthetic agent is heavier than the ‘spinal 


fluid, the bed is kept level for at least four hours and 
then ad head may be slightly clevated, 
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a The following outline will serve .to emphasize some of the 
Ca e@linical states, signs or symptoms, which may occur durirg the 

’ various phases of general anesthesia and which require attention 
i‘ by the anesthesiologist and the Technician, 


System Involved 


A. 


Central Nervous System 


-- not seen 
** may occu 
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GLOSSARY 
Prefixes and Suffixes 


A prefix is one or more letters placed or attached to 
the beginning of a word to modify its meaning. 4 suffix is one 
or more letters added to the end of a word to modify its meaning. 
A knowledge of the meanings of these additions will aid greatly 
in interpreting the expression or word used. 


In designating the type of operation to be performed on 
an organ various suffixes are combined with the name of the organ, 
The common prefixes and suffixes of use to this course are given 
below, with their interpretation. 


Prefixes 


A - signifying without or not, as aseptic, meaning not septic, 
free from septic material, 


Anti - signifying against or opposite; as anti-septic, meaning 
a substance used against septic matter. 


Post —- meaning after or behinds as post-operative, after operation. 
Pre - signifying before; as preoperative, before operation. 


Ectomy - from the Greek word meaning to cut out or remove; as 
cystectomy, removal of the bladders; gastrectomy, removal of the 
stomach. An operation ending in "ectomy" may be partial, meaning 
that part of the organ has been removed, or total, signifying 
that the whole organ has been excised. 


Itis ~ Indicates inflammation of the parts or organ to which the 
termination is attached: as urethritis, inflammation of the 
urethra. 


Lithiasis - from the Greek, meaning stone, Thus, nephrolithiasis 
means stones in the kidney. 


Orrhaphy - from the Greek, meaning sutures; used to designate 
repair of a part, as herniorrhaphy, repair of a hernia (rupture). 


Ostomy - the formation cf a permanent or semi-permanent opening, 
for drainage of a part. Ex: cystostomy, the formation of a 
more or less permanent opening into the bladder with the aid of 
a rubber tube or catheter. 


Ctomy - from the Greek word meaning to cut; and is used to — 
indicate an incision into an organ, which is closed after | 
the operation, thus, cystotomy is an incision into the bladder, | 
such as is done to remove a bladder stone Lovato saniinenrs 
and the wound a then sutured. 


Pexy ~. from the Greek, meaning to. fasten: tis nophropory means 
to fasten. the kidney, és is done in Beaehe (low lying aa 
the kidney. ih | a 


Plasty - to. form; 1 Sica indicates a plastic operation 
on a hernia (rupture). 


The following references were drawn upon freely 
and are listed for the students’ benefit: 
1. Brooks and Castile = Textbook of Surgical Nursing 


| ae 2. Gare and Maintenance of Cystoscope - Catalosue . 
¥ of American Cystoscope Makers, Inc., New York City. 


<s Hliason, Ferguson and Farrand = Surgical Nursing. 
4. Homans - Textbook of Surgery. 3 if 


a 5. Medical Department iSoldier's Handbook ~ Chapter 
ce 3, Section l. Z 


6. Underwood - Textbook of Sterilization, 
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STRATION OF MILITARY HOSPITALS 
AND - 
PUBLIC PROPERTY 


PART ONS 
ADMINISTRATION OF MILITARY HOSPITALS 


FUNCTION 


The ultimate aim in the management of a hos dae is to 
provide the best professimal care of the sick and “injured. 


TYPES OF MILITARY HOSPITALS 


&e In Yar, : 
i. iobile Hospitals + they form a constituent part of the 
mobile forces. They are established in the combat zone - 
and comprise: 3 
a. Evacuation hospitals, 
, Surgical hospitals, “a . 
“Convalescent hospitals, ; 
Clearing stations - operated by clearinz companies 
of medical regiments, medical battalions or medical 
squadrons. 

2. Fixed or Noneliobile Hospitals - they serve the’ same pure 
pose in war or in peace. They are established in the 
gone of the in terior and the communications zone. Three 
or more general hospitals may be grouped-at one place 
into an Administrative and Clinical organization know 
‘as "Hospital Center", A part of the Hospital Center. 
may form a "convalescence Camp", ‘In the Fixed or 
Non-Lobile Hospitals are classed: . 

Quis a. Station hospitals. 
Gb. General hosvitals. 


IOC] 


ee 20 psy ~ kilitary hospitals in time of peace are of two 

zeneral types: ve 

i. Station Hospitals - they function wmdar local comman- 

- .%, », ASTBe, . 

2. “eneral Hospitais - they function, in peace time, wider 
the imnediate direction of the Surgeon. General, 


ADMINISTRATION OF FIXED HOSPITALS 


For convenience of adwinis seattle pa in he interest of 
professional efficiency, the Commanding Officer (Surgeon) of _ 
‘each Army Hospital, organises the professional. and other acti- 
-vities of his hospit.l into services .and prescribes the number 
and the line of control over them and. their. ralationship. to 
@ach other, In the absence of the Yommanding Officer, tho. 
Registrar, or some wedical Officer designated by the. Command 
ing sckcbatag may command the detachment of ReGERSes 


THs ADMINISTRATIVE SERVICE 
The Administrative Service of a fixed hospital includes 
such personnel and activitivs as the Commanding Officer may 


prescribe, 
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A. Personnel: 

1. Commanding Officer, 
2. Executive Officer. 
3. Adjutant. 

4. Personnel Officer. 
5. Registrar. 

6. Officer of the Day. 
7. Chaplain. 

8. Chief Nurse. 

9. Mess Officer, 


B. Activities. 
1. Admission and discharge of patients. 
2. Hospital inspection. 
)3. Detachment, Medical Department. 
4. Hospital Mess, 
5. Fire contrel. 
6, Summary court. 
vo Recrui ting, 
8. Post Exchange. 
9. Training of detachment. 


TITLES OF DUTY PERSOND 


Dury 
Commanding Hospital (Surgeon) 
In charge of a service 
Commissioned assistant on a service 
Officer in charge of records of sick and wounded 
Officer in charge of a ward 
Commissioned assistant in a ward . 
Nurse in charge of nurse staff 
Nurse in charge of a ward 
Principal enlisted assistant in a ward 
Other enlisted assistant in a ward 


DUTIES CF THE’ COMMANDING CFFICER CF A HOSPITAL 


A. General. 


1. He is responsible for the aiabntatve tab delegation of duties, 
discipline and efficient operation of the hospital. 
for the proper preperation of all records, 


2. He is responsible 
reports and registers. 


3. He is responsible for the care and safekeeping of all public 
' property which may come under his command. 

4. He is’ responsible for the proper expenditure of: 

5. He is responsible for the preperation of requisivions, returns 


and pay rolls of the hospital. 


6. He is responsible for the fire control of the Ae gir buildings. 


pe ten oad 
Commanding Cfficer 
Chief of Service 
Asst. Chief Service 
Registrar 
Ward Officer 
Assistant Ward Cfficer 
Chief Nurse 
Head Nurse 
Yardmaster 
Ward Attendant 


“inds and supplies. 4 


B, Patients. 

i, He determines what patients are admitted and discharged 
from the hospital, 

ee He or a coumissioned assistant, commands the fet tachment 
of patients. 

3. Ue is responsible for supervising the care and treatment. 
of all patients. 

4. ‘When a patient is seriously 421, the commanding officer 
communicates the fact to the person designated by tha 
patient, as well as to inform the chaplain on dutyi 

5» He provides for ward as retain according to the patient's 
complaint. 

6, Im case of deathy the required report is made by the con 
manding orficer, 


C, Parsomel, 2 

1. The Yommanding Officer commands them as a detachment, 

2. He assigns them to appropriate duty, 

3. He reports their pnoper returns in the capacity they 
SOrVe 

4 He requires proper performance of duty by the entire 
hospital personnel, ' 

5. He requircs and enforces proner regulations as to san- 
itary, disciplinary and other requirements of the hospital, 


D. Inspections, ee 
14 The Gommanding Officer inepe cts or directs inspection 
of the hospitals daily and of the Setachment, Medical 
Department, cach Saturday, 


PERSONS SHO MAY BE ADMITTED TO ARMY HOSPITALS 


1. Ail persoms in active military duty. | 

2. Persons belonging to the Navyand air Force, 

3. Persons belonging to governmental departments, such 
as, Civil Service, beneficiaries of U. S, Veterans! 
Administration Bureau, and certain civilians employed 
in government service, 


HOSPITAI ORGANIZATION 


The general orgmization conforms to Army Hepulations 
40=590 and consists of two major divisionss 


A, Administrative, 
1, The administrative division consists of personnel a 
activities as follows: 
a, Gommanding Officer, 
5. Executive Officer, 
c. Adiu tan te 
de Pavecmes 1 Officer, 
Se Registrar. 
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Rig Nts 


£. Officer of the Day, 

Ze Shaplain, 

h. Chief Nurse. 

i, Mess Officer. 


B, Profession:l divisio consists of services subdivided into 
sections and clinics as follows: 
a. Surgical Yervice. 
(1) snesthesin, 
(2) General Surgery. 
(3) Septic Surgery. 


’ 


+4) Obstetrics and Gynecology. | 
5) Urology and Venereal Diseases. 


(6) Eye, ear, nose and throat. 
(7) Roentgenolory. 
(3) Physiotherapy. 


be Medical Service. 
(1) General Medicine. 
(a) Cardiovascular, 
(b) Gastrointostinal. 
(2) Contagious Diseases, 
(3) Neuropsychiatry. 
(4) Dermatology. 
(5) Detention. 
wA c. Leboratory Servicee 
d. Dental Service. 
d. Out-Pationt Service. . 


(1) Prosnateal Clinic. 

(2) Pediatric Clinics 
| (2) Generel Sxaminations and Treatments, 
: Ai Prophylaxis. 
5 


PRArmacy e 


HOSPITAL BUILDINGS 


The Gommendirg Officer is responsible for hospital buildings 
und must not permit them to be used for other purposes such as 
quarters, mess, etc., except for patients, nerscnnel and civilis s 
on duty. If deemed absolutely necessary, mess and quarters for 
officers on duty may be permitted, 


FIRE CONTROL 


The Commanding Officer is responsible for instituting proper 
measures for prevention of fires, He may include measures pre= 
scribed by higher authorities such as appointment of conpe tent 
fire marshal, formulation of adequate reyulatios for prevetition 
of fire and periodic fire drills, etc. 


REPORTS, RECORDS AND RETURNS 
Reeeneanenas! — TA A TS . 


The Commanding Officer is responsible for proper and tinely 
rendition of all reports and returns pertaining to t, <cospital 
gs well as official records thereol. 
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SURGICAL SERVICE 


The Chief of the Surgical Service will be respcnsible for the care 


of all 


patients in the Surgical Department of the hosvital. He will 


ordinarily serve as operating surgeon end will be directly in cherge of 


the pet 
for the 
sterile 


icnts in the officers' and women's wards. He will be responsible 
presence at all times, in all sections of his department, of 
equipment, appropriate apparatus and sterile solutions, etc. 


MEDICAL SERVICE 


1 
Ee 
i~ 


© Senior Modical Officer Begs ened to the medical service will be 
is the Shief of the Medical Service 
is responsible for the proper conduct of all sections and wards 


included in his service and will make such inspections and require such 


reports 


as may be necessary. 


LABORATORY SERVICE 


The Senior Medical Cfficer assigned to the laboretory is known as 


the Chis? 


f the Laboratory Service, He is responsible for proper 


maintenanes of the service, including the chrracter and accuracy of all 
work done in his gervice, 
The laboratory will furnish the following servicss for the hospitals 


y 
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Routine cxaminations of urine, feces and sputum. 
Darkficld examinetions, 
Blood counts, biood chcmistry determinetions, 

. Collection and shipment of blood for Wessermenn test, cerebrospinal 
fluid for examinations and specimens of tissue for histo- 
pathological examination, 

Examination of water, 

Selecticn of blood donors, 

Preperation of Nakin's Solution. 

Maintain the supply of biolcgicals and insulin. 
Perform eutopsics. 


WARD OFFICER 


The Ward Officer has charge of the ward to which he is assigned. 
He is responsible to the Chief of Service for: 


l. 


The care, comfort, dicts”and treatments of all the patients 
therein, ; 

For the proper performance of duties of nurses, enlisted men 
and other attendants in compliance with hospital regulations. 
For the economy of all government supplies and materiel. 

For the cleanliness and sanitation of the ward and surrounding 
grounds. 
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5 Ht iat A we hae . ‘NT 


5. For the discipline and general conduet of the ward, 
©, He makes a complete inspection of his ward and grounds 
each mornings 


THE REGISTRAR 


1. The registrar has chargo of a11 medical and surzical: 
records and sees that careful and accurate clinica 
histories, statistical tables, etc., are kept. 

2. He prepares all reports and returns pertaining to the 
sick and wowmded, 

3. If the commanding officer does not assume direct con-= 
mand of the is erage of pationts, the registrar nay 
have that function, if designated by the Commanding 
Officer. 

4, .In this capacity he has charge of the servi: records, 
accounts, and returns of patients, 

Be She sie ie tahl has a responsibility in connection with 
patisnts' money and valuables, n namely : 

a, Ypon admission of patient to the hospital, patient 
is inforned the hospital will receive for saveisepe 
ing money, valuables, jewelry, keepsakes, etc., for 

é which a receipt is issued by a commissioned officer. 

be In case patient is unconscious, a witness must be 

a present when money and valuables are renovec for 
safekvepinge 

Ce Moneys valuables, ete., aru reeeipted for and ro= 

eived by the registrar. 

Ge Articles of cosiderable value are deposited ina 
bank or locked in hospital safe, 

6. Articles of lesser value may be stored in Locked 

~ compartments in a well safecuarded room. 

f, inlisted men are not permitted to receive money or 

~ yaluables from patients for saferuardinge 

ge When s patient is discharged, transferred or dies, 
his noney and valuables are disposed of in accor 
danee with regulations for disposal of effects 
and public property, 

6, Method of Accounting for Noney And Valuables: 

a, Custodian or registrar keeps a book of receipt 

~ blanks and stubs (numbered serially). 

be Registrar.gives patient receipt listing mmey and 

~ valuables given him for safekeeping and patient 
Signs duplicates stube 

Se Money is deposited in bank or safe credited to 
"pationt's fund", 

ad. Custodian keeps patient's cash account —.iich is) 
balanced each month or When aud bade: 

@. Custodian keeps account of patient! s$ money and 

Ke valuables az a ledgers 

f{, Patients withdrawing money or valuables mus* pre= 
sent receipt. Custodian notes en back of receipt 
and stub, date and amount of money withdraw, 
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g- When money or valuables are withdrawn, patient is required 
to initial entries on his individual account in the ledger, 
The Commanding Officer designates an officer other than 
the registrar to audit patient's funds at the end of each 
month. 


is 
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PUBLIC PROPERTY 


1. 


5s 


é. 


PERSONAL 


1. 


When practical paticnts on being sent to the hospital leave arms 
and accoutrements with their organization, 

Then brought to hospital, property is sefeguarded as prescribed 
by regulations. 

If patient's disability is slight, requiring but a few days, 

the property is kept intact, tagged and stored, and returned 

to him on return to duty; otherwise, if practical, it is turned 
over to his Company Cfficer whose receipt is required, 

If not practical to turn property over to his Company Officer, 
the cffice at the hospital takes up Medical Department property 
in soldiers! possession and forwards receipt thercof to the 
accountable officer, 

If hospital property officer is accountable for ePeornnier 

or ordnanecs property, he takes up on quartermaster or ordnanss 
papers all preperty belonging to those denartments brought in 
by the patient; otherwise, he transfers such property to neatest 
representatives of said depsrtments whose receipts ere requires 
Patient's Commanding Officer is immediately notified of all ef 
above action. 


EFFECTS OTHER TEAN MCNEY AND VALUABLES 


Upon admission to the hospital these are checked end listed on 
patient's property cerd in his presence, and bundled and tagged 
for identification. If conscious, the patient. signs the 

property card, 

Soiled clothing is washed as part of hospital laundry and 
disinfected, if necessary, before stored, 

Crigineal property card is filed with hospital records and 
duplicate held by patient or kept at his bedside, 

When patient returns to duty or is furloughed or discharged, 

and leaves hespitel, the Property Officer restores effects and 
takes receipt therefor. 

When paticnt dics or deserts, effects are disposed of as indicated 
in AR 615-300, 

In case of transfer to another hospital, his effects are restored 
and receipted for by the patient. 

If unable to take care of them, the effects are entrusted to 

the senior cfficer or enlisted man accompanying him, 
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FILES 

The attendant in charge of tha petientst clothing and baggage 
room, under the dirvetion of the commanding officer, detachment of 
natients, will be raspvonsible for the nronper keeping of a1] records, 
and the safckceping and cars of 411 property in tha storeroom, Records 


kept in the patisnits' clothing nnd basgagy reom will include, 


LIVE FILE 


A file of cards for the effacts of wats onbe: in hosp: 5¢ aah to be known 
as the Live File, j 


DEAD FILE 


_\ A file of cards for petients who have left the hospital ani have 
taken their effects with them, to be known as the Dead Pile, 


i 


- SUSPENDED FILE 


A file of cards for paticnts who have luft the hospital and have not 
taken. their effects with them, to be known as the Suspended File, 


INDEX LOCATION BOX 


A suitabls location index is meinteined br the registrar of ecw 


| hospital showing the name of seach natient, the date of his admission, 


and the ward wheres he is being treated, 


MEDICAL OFFICER CF THN Day 


The Medical Officer who is to serve as Officer of the Day is notified 
by a written order the day befere, His tour of duty is 24 hours, commences 
ing at 6:30 A.M. “hile se detailed, ho acts in an administrative 
capacity for or in the absenes of the Surgcon, to safeguard patients, 
government property, ond vorferm the necessary professional duties for 
and in ths absence of bre seers of the profcssionsl ROWER s 


& Duties of the Hedical officer ef the Day + they are of wide range 
and most in partant: in character, It is his duty to “ive such 
orders and make such recommendations as mav be te %.. best interest 
of the institution and for the time being to see that no patient 
is neglected or thet any. irregularities oceur which might bring 
discredit upon ths institution or upon the Medical Department as a 
whole, In general his duties are as follows: 

1. He will take the nceessary steps to insure the .proper conduct 
-, Of all. persons on duty... 
2. “uring his tour of duty he will remain on the sanammntinn at all 
times and whenever he leaves the hospital for any purpose, 
will notify the noncommissioned cfficer in charge of quarters 
where he may be located during such absence. 
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3. He will make inquiry at the registrar's office regarding 
the total number of patients in the hospital, the number 
in cach contagious, genitoeurinary and detention ward, 

4e He will obtain from the chiefs of service the names and 
locations of seriously i411 paticnts and any pertinent 

_instructions regarding. eee 


-5, He will determine at mee, after going on duty, the name 
of the noncommissimed rh Hn in charge of quarters and 


will give the noncommissioned officer such anegeueticpe 
‘concerning his duties as may be necessary, 


Inspectios, 
l. ‘Hospital, 

a, The Officer of the Day accompanie id by the noncomnuis-~ 
Sioned officer in charge of quarters will make at 
least two (2) inspections of the hospital during the 
tour of duty, one being between 6:00 P.M, and 12300 
midnight, and one between widnight and 6:00.A,M.. 

2. Patients. | 

2, He makes inspection during the night of all the 
patients in each ward, and gives such emergency 
treatment as may be required, 

3. Mess, 

ae The kedical Officer of the Day will.inspect at 
seast one meal daily served to paticnts in the 
mess hall and in the wards, He will report upon . 
the character of the food served, if wmsatisfactory, 

é&e Mire Cotrol. 

a. In the event of an outbreak of fire, the Medical 
Officer of the Day will inuoddately assume charge 
until tne fire marshal or the chief of the fire 
department arrives, taking steps in the neantime 
to sound the alarm, put out the fire, and remove 
patients, if ancLontadis 

5. Deaths, 

ae In case of death, in the absenee of the Ward Of- 

~  fieer, the hedical Officer of the Day will examine 
the body personally and superintend its removal to 
the morgues He will make a record of the deceased's 
name, rank, organization and address of the nearest 
relative, and properly tag the body for identifica= 
tio, He: will take preeuution to insure safekeep- 
ing of the body, He will collect all mmey and 
valuables and other effects of the duceased, list 
them in duplicate and deliver them to the registrar, 

aking the registrar's receipt on the duplicate . 

copy’ of the list. He will sce that the nearest ree 
lative and proper cuthorities are notified, exer 
cising pein so there will not be a duplicats ion 
of notification 
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THE HOSPITAL LESS 


A. 


B. 


Mess Management. 


1, 
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At large hospitals, Commanding Officer may out mess under 
supervision of a junior officer, 

Food supplies and rations are issued by Quartermaster Corps 
or come from hospital gerdens and articles purchased from the 
hospital fund. 

If rations ere not sufficient for hospital needs, Commanding 
Officer makes application for additions] rations through 

the Adjutant General, : 
Hospital mess constantly sunervised by the Commanding or Mess 
Officer. He requires all bills to be paid. at the end.of each 


’ month, 


Bills of fare and prescribed diets made out under supervision 


of the Commanding Officer or Mess Cifieer, and posted in wards 


and kitchens, 

Ward Officer after rounds fills out diettcard from 73 MsDe, 
covering diet requirement for 24 hours. " 

Hospital mess placed under immediate charge of -vetent non 
commissioned officer, the mess sergeant, 


Mess Sergeant, 


1. 


The mess sergeant supervises the mess, cooking and serving of 
food. 

He is responsible for the cleanliness of the kitchen, mess halls, 
and storerooms and for the orderliness and cleanliness of cooking 
utensils. 

He prepares a daily list of articles needed fer the m>3s and 
submits it to the mess officer, 

He is in.charge of cooks and ¥.P.'s and is responsible for their 
conduct, work and cleanliness.: 


Mess Cfficer. 
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Has charge of and is responsible for the general administr=tion 
of all messes that pertain to the hospital. 

He is charged with the responsibility of selecting, purchasing, 
care, issue, preparation and serving of 411 food supplies, 
except for the nurses' mess, which  ermanaminst: under the immediate 
supervision of the thief nurse. 

He will see thet the equipment for handles. preparing and 
serving food is adequats, clean and properly: cared for, 

He is custodian of the hospital fund and as such will keep 
account for and disburse the fund in accordance with existing 
regulations, 

He keeps concise and complete records of 211 transactions, 
inventories, and cash disbursements, of the mess. 


COMMUTATION OF RATIONS 


A. Classes. 


1. The ration of any of the following classes, while a 
patient in a hospital, dispensary, hospital statim, 
hospital ship, army transport, hospital train, or con- 
valescent camp, pertaining to the army, is commuted 
at the rate indicated in B. 

a. Enlisted men in the active service of the United 
States (including enlisted men of the Philippine 
Scouts). 

be listed men of the National Guard, National Guard 

~ . Reserve, or Mnlisted Reserve Corps admitted from 
training camps or service schools. 

Ce Discherged soldiers wndergoing treatments, 

de Applicants for enidationt. 

Be Civilian employees of the army who are entitled to 
subsistence at public expense. 

f. Prisonerse 

ge Destitute persons admitted to hospital. 

B. Rates. 

1. At tubercular establishments, actual cost, plus 904; 
all others actual ratio cost, plus 504. 

2» Reserve officers training corps while in hospital has 
same rate ration allowance as for trainces wmder in~ 
struction at such camp. 

3. National Guard and National Guard Reserves (officers) 


entitled to ration at government expense while in hos- 
pital which is commuted at rate of ration charge for 
officers of Regular Army, 


C. Vouchers Covering Commutation. 


4 


—e 


Youchers covering the commutation referred to above are 
prepared by the custodian of the hospital fund of the 
Medical Department mit concerned. 


SUBSISTENCE AND MEDICINE CHARGES 


A. Subsistence Charges. 


le 


The following is the schedule of rates for subsistence 
charges for patients in Medical Yepartment establish- 
ments (except the Army and Navy and Fitzsimons General 
Hospitals) who are not entitled to commutation of ra~ 
taaheg Rates for patients in the Army and Navy and 
tzsimons General Hospital are found in AR 40-605 and 
40-610. 
a, For officers, warrant officer of the United States 
~  Mavy and Marines and nurses, $1,00 a day, except in 
hospital stations where the rate is an amount equal 
to the cormutation rate prescribed, plus 10 cents a 
day. 
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Alec for civilians on the status of officers, 
$1.00 e dey, vxcert in hospite] stations, | 

Also Ked Gross workers, physiotherapy aides and 
dictitians' pay $1,00 per dey in fixed hospitals. 

b. For retired enlisted men of the Avy , Navy and Marine Corps 
and for civilians on tha status of enlisted men, an amount 
equal to the garrison r-tion plus 50%, plus 10 cents a 
dey. plus 25 cents for enlisted status and 50 cents 
for officers! status per day for moid service, (Circular 
Letter No. 6, Si TOn ag rset ald 20, 1941). 


Medicine Charges 
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‘Medicine. (including dressings) ctnaegoe aré mede for patients 
in Medical Department establishments who are not entitled to 
medical care and trentment at the expense of Army ns as plaonitiec 
ineluding cfficers and enlisted men of the Wavy and Marines Corps, 
Civilian empleyeces and civilians, 

“The rate of medicine (including Stecetics) che; zs for patients 
in Medicn} Department establishments is 50 cents per day, unlogs 
the actus] cost of ths medicine (including dressings) exceeds 
that.ameunt, in chich event the rate will be actual cost cf the 
medicines (ineluding dressings), 
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‘Tho Medienl Inspector will meke frequent inspections of e211 


officus, denartmonts, ssrvicss nnd wards to determine whether 
or net the houpital | nnd ethor shcareicnpueangers ere — complied 


Ng “LC, : 
He “will observe’ and Pulse» upon ‘auch matters’ as may come to 


‘his attention with a view to the correction of irregulearitios, 
and will promote general efficiency. 

He will serutinize closely all matters affecting directly or 
indirectly the health.of the command.” 

He will eee records as will permit eeourate. and complete 
reports of sanitary conditions and actions taken or recommended, 
His duties as.sMedical Inspector of-the command cre fully set 
forth in AR 40-270, "The Medical Inspector". 


TRE CHIEF NURSE 
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Generats "2 
The Chief mies di sili’ the. inmediato jurisdiction of the 
Commenting Cfficer. 
2 She will have | ‘poneral wnvéewtesin of the nursing service in 
- @1) ‘wards -and services in 1 which — of the Army Nurse Corps 
; are on duty, 
3, She wiil be in charge of the nurses! quarters é.. the nurses! 
" mess, 
She will be. responsiblo for the orderly condition of all 


departments in the nurses! a tetianie and for all property 
contained therein, vs 


hs a 


5. She will report promptly any repairs which may be required at 
the nurses! quarters. 


B. Instruction. 
1. She will familiarize herself with Army Regulations insofar as 
. they relate to the Army Nurse Corps, and will instruct the 

nurses under Her supervision in such regulations and in the 
duties peculiar to army work. 

2. When required by the Commanding Officer, she will supervise | 
the instruction in practical nursing of the Medical Department 
enlisted men on ward duty. 


C. Supervision of Nurses. . 
1. She will exact the proper performance of duties, and is responsible | 
for discipline among the nurses, both on and off duty. : 

2. She will report any neglect of duty, serious breach of 
discipline, misconduct to the Commanding Officer, 

3. She is responsible for the comfcrt and well-being of the nurses 
under her charge, and will promptly report to the Commanding 
Cfficer any matters which unfavorably affect the same, 

4. She will arrange the hours of duty and assignment of all nurses, 
subject to the appreval of the Commanding Officer, and will be 
responsible for the execution of all orders relating thereto. 

5. She will also bring to his attention, at once; any cases of 
iliness among the mursés. 


Dd. Records and Preparations of Reports, etc. 

1. She will be resnonsible for the proper keeping of the required 
records of the members of the Army Nurse Corps and will prepare 
the pay vouchers, reports, returns, and officiel correspondence 
pertaining thereto, i 


DUTIES OF THE HEAD NURSE 


1. The Chief Nurse will designate one nurse for each ward to act as 
its responsible nursing head. 

2. Under the direction of the ward officer the head nurse will be 
in charge of the ward, patients, nurses, enlisted personnel and 
other versons assisting in nursing care of the patients, and 
will be respected and obeyed accordingly. 

3. She will advise the Chief Nurse concerning the efficiency of 
nurses under her, and will report upon eriiciency of the enlisted 
personnel in the ward to the ward officer. : 

4. Her hours of duty will be same as other nurses. 

5. She will be responsible for: 

@. The receiving and recording of all orders relating to 
the care and treatment of patients in her ward. 
b. The proper administration of all medicines and treatment. 
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c. The proper serving of all foods in the ward, 

d. The careful, accuratc, and legible preparation of ° 
all ward records and routine reports required. In 
this connection particular care will be tuken in 

_ maintaining the ward narcotic register. 

ce. The procurement of such medicines from the pharmacy 
daily as are required by the ward officer, The Head 
Nurse will keep opiates, narcotics, alcohol and al~ 
coholic liquors under lock and key at all times, re- 
taining the key in her personal possession, She 
will keep an account of all receipts and expenditure 
of such drugs in a book provided for th’~ purposes 
the account will be balanced monthly sihicn Zine all 
receipts and expenditures and the bulance on hand. 

f, The checking and care of ward property and prepara- 

~ tion of requisitions for needed supplies for the 
Signature of the ward officer, Such articles us 
are needed for use in the ward will be drawn from 
the proper supply department at the prescribed 
tima and receipt given for same, All property 
not in use in the ward will be kept in the storce 
room. Surplus property will be turned in to %the 
proper supply department. 

g The cleanliness, orderliness of the abe, other 
rooms and spuee connected with the ward activitics, 
The linen storeroom will be kept in a neat and 
clean condition at all times. It will be kept 
locked, “ha head nurse will keep the key to the 
linen storeroom in her personal possession. 

h. The proper observance of the hospital regulations 
and rules for patients, | 

i. The proper bathing of patients in the ward, all 
paticnts in hospital should receive baths twice . 

a week and bed paticonts at least every second 
duy unless contraindicated, — - 

i. The recording of the exact hour and minute of ad~ 
mission on Form 55j in the case of each patient ad- 
mitted to the hospital and the time the patient is 
first scen by a medical officer. 


DUTIES OF NURSES 


1. The duty of any army nurse shall be such as + usually 
performed by a trained nurse in civil hospital of like 
character as far as is practicable. Their tour of 
duty will not ordinarily exceed vight hours per day's 

2. A nurse will not be required, except under stress 6 
emergency, to serve more than one month in three on 
nicht duty. 
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3. Day nurses are at all times respmsible to the head nurse 
for the nursing service in the wards to which assigned, 
under the direction of the ward officer, 

4. Night nurses are responsible during the night to the su- 
pervising night nursey if there is one; otherwise, they 
are directly responsible to the Chief Nurse for the 
nursing service in their respective wards. In.either 
event, the night nurses, on being relicved by the day 
nurses, will make a written report of their work to the 
supervising night nurse or the Chief Nurse, as the case 
may bee 

DUTIES OF WARDMASTER 

This position is usually held by a noncommissioned officer. 

He is directly responsible to the head nurse, and in turn to the | 
ward surgeon, His duties are usually directed by the head nurse, | 
| and he is in charge of the enlisted men of the wards It shall | 
| be his duties to supervise and direct the proper policing of the | 
ward, the proper conduct of the enlisted psrsonnel and patients. | 
| 


He is in no manner responsible for administration of any type of 
medications except enemas, and then only upon direction of the 
proper authority. Quite frequently he is in charge of linen 
exchange, the proper care of ward fixtures, furniture, floors, 
ete. He may also be detailed te see that the requisition for 
medicine and supplies are obtained at the proper time, He assists 
in the collection of patients! clothing upon admission, and their 
return from storage upon the patients! discharge. He may assist 
in undressing or dressins of patients, and also administering 
to their comforts in a general manner, Ue may direct the en- 
listed personnel to assist in any of the ward duties that he may 
feel that they are capable of performings 
DUTIES OF ENLISTED PERSONNEL 

Tho enlisted personnel are usually chosen for ward work be-~ 
cuuse of some pzst experience or particular adaptability. . they 
ordinarily have no special duties, but assist in the general ward 
work,, or they are directed by the ward master, head nurse, or 
ward surgeMe 
ROUTINE ORDER CF PATIENTS ENTERDIG a MILITARY HOSPITAL 

Patients entering nospital are eltier Ambulatory (walking) or 
Ambulance (carried cases). They enter the hospital through the 
Receiving Office of Outpatient Department or the first Aid Depart- 
mente 

In either case preliminary examination and first aid treat- 
ment may be siven and necessary data for the admittance record 
slip (U.De, H.D. Form No. 54a) arc made out in triplicate and 
Signed by the patient, He retains one; one is kept on file and 
the other sent to the Registrar's Office. The money and valuables 
are deposited to the patient's ercdit and placed in the hospital 
sate. 


In case the pationt's condition warrants hospitalizatio, he is 
sent to the ward most suitable for his condition, accompanied by the 
admittanes report slip, 55 a If.D. 

In ease of serious illness the patient may go dir.uct to the ward 
where admittance card is made out and emergency surgical cases may 
go direct to surgery, if conditio indicates the necessity for im- 
mediate surgery. : 

At the ward the patient is given hospital linen. His linens 
are. sent to the laundry and his clothing tagged and stored until 
needed, if necessary he is bathed, but as a rule, no treatment 
given until he is seen by the Ward Medical Officer, who makes a 
“pis aga physical examination and orders necessary treatment and 

ests. 

The clinical record blanks of the 55 series, necessary for 
each particular case, are filled in by the medical officer or 
nurse or attendant appointed by him, © 

Special forms as for Surgery or KeRay are completed as indi- 
cated by patient's physical findings. 

Necessary laboratory forms are usually made out by the head 
nurses 

Daily physical examination determines progress made by the 
patient. This information is recorded on the progress report 55e 

If complications develop " surgical measures are necessary, 
the ward officer calls in the “hief of Service who makes recom= 
mendations, At that time the required slips are made out by the 
ward officers 

If the patient convalesces satisfactorily and can be dis- 
charged from the hospital, the tommanding Officer, or his repre= 
sentative, discharges him, either to duty; to quarters for further 
convalescence; to another ward, if necessary, for further obsor- 
vation and treatment; to anothcr hospital in case of insanity 
(with the approval of the Surgeon General); or discharge from 
duty as in case of permanent disabili ty ~ subject to the ap= 
proval of the Surgeon General, 

In the event of death of soldier, the attendant or nurse 
notifies the ward officer, or if he is not on duty, the officer 
of the day, who examines the, body and determines whether or not 
the patient has.died, If so, the Death Report is made out and 
sent to the Registrar. The body is sent to the morgue where 
it comos under the supervision of the Chicf of Laboratory Scre 
vice who directs its" preparation for burial, ‘he various a- ~~ 
peratures are plugged with cotton to prevent escape of scerctions 
or fluids. it is washed, shaved, dressed and properly. tag -ed, 
(usually one on big toe and one on the thumb), lane autopsy 
is requested, In this case the autopsy is done by the Labor= 
atory Section, This precedes the preparations for burial. 

The deceased's relutives are notified by the Commanding Officer 
who also notifies the chaplain and undertaker. All transpor- 
tation in connection with burial is furnished by the quarter= 
master department. 
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LAUNDRY AND LINEN EXCHANGE 


4 

1. The Medical Supply Officer is in charge of lawmdering the 
hospital linen. He will maintain a sufficient supply of 
clean linen at the linen exchange to meet the regular re- 
quirements, 

2. 4n enlisted man of the Letachment, Medical Department on 
duty in ward service or department, will attend to the ex= 
change of soiled linen for clean linen and not delegate the 
duty to a patient. 

3. The hospital laundry consists of: 

a. linen clothing and bedding of liedical Department. 
b. “Washable linens of patients being rected. 

c. ‘white coats and trousers of enlisted men, 

de Uniforms of army nurses, 

e. “ashable linens of employed civilians. 


PHARMACY MANAGEMENT 


The management and operation of the pharmacy at the hospital 
will be in ccnformity with paragraph 18, AR 40-590. 


fhe Medical Officer in chares, or some medical officer appoint- 
ed by the Sommandiny Officer, of the outpatient service, will, in 
addition to:his other duties, be in charge of the pharmacy. He is 
responsible for its management an’ proper operation, He will cause 
the necessary records to be maintained in case of alcohol, alcoholic 
liquors ard narcotics, He will be responsidis for collection of medi- 
cine charges preseribed by we 40-590 for civilians not entitled to 
medicine at public expense. “hese drugs must be kept under lock and 
key at all timcs. There will be also a "Poison" locker kept in the 
pharmacy with sufficient space for emergency amounts of alcohol, al- 
coholic liquors and narcotics for the use of the medical officer of 
the day. 


Keys to the aleohol and narcotic vault will be held in the per- 
sonal possession of the medicsl supply officer. None are kept on the 
keyboard. oys to the pharmacy poison locke: will be issued to the 
pharmacy officer. Duplicate keys will be kept in the hospital safe 
and not on keyboard. 


- 


THE MORCUR 
amen 


The chief of the laboratory service is in charge of the morgue. 
He 18 I ie bob ie for all bodies from the time they are received from 
the wards wmtil they are delivered to the: wmdertaker, 


Ye inspects 211 bodies before turning them over to the undertaker 
and again at the undertakcr's establishment a fter preparations are 
fe) ted for shipment or burial. 


A certificate of inspection will be submitted by the laboratory 


officer, stating whether or not remains are prepared and properly 
dressed for buriale 
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HOSPITAL FULD 


The hospital fund is maintained in every hcespital for the purpose 
of providing mess for the hospital personnel and patients, and 
authorized and legitimate recreation and antertainment, 


The sources from which the hcepital fund are derived are: Ration 
allowances of patients and enlisted men on duty; dividends from the 
post exchange; sales from the garden: noney received for the -1bsistence 
of officers and civilians treated in hospital: the sale of proverty 
purchased with the hospitel fund or nroducts pertaining to the hespital 
funds; nurses subsisted in a mess conducted by the commending cfficer. 


The hospital fund is kept by the commending cfficer or by the mess 
officer, or by an officer detailed by the commanding officer for tsis 
duty, who is held responsible fer the loss ef any portion of the fund 
not deposited in a bank cr the hospital safe. Expenditures therefrom 
are limited to the purchase of food or other articles for the benefit 
of patients and enlisted men on duty in the hospital. Sevings on food 
supplies (rations) may bs spent only for the purchase of food for the 
messes, 


A statement of the hosnital fund is prepared monthly and audited by E 
the hospital council, the proceedings of which are recorded on ths retained — 
statement. of the hospital fund, Articles such as musical instruments and 
athletic appliances, purchased with the hospital fund, are known as 
“durable property" and remain the property of the hospital fund, being 
accounted for on the return, A411 hospital fund statements are finally 
approved end filed in the Surgeon General's Office, 


PATIENT'S FUND ! 4 


The custodian will deposit el] money in the hospital safe or a local 
bank to the credit of "Patient's Fund". Money deposited in « bank will 
drew no interest unless the patients to whom it belongs signify in 
writing their consent to the transfer of any accrued interest to the 
hospital fund. The custodian will keep a patient's fund cash account 
wherein will be debited s1l1 money received from, and credited 211 money 
returned to patients. This cash account will be balanced at “cast once a 
month and then audited, 


Any patient desiring to withdraw money or valuables will be required 
to present his receipt. Ths custedian will note on the back-gof the 
receipt and on the stub the dete and.amount of the withdrawal, #nd will 
require the patient to initial or sign both. In case of withdraws. of 
all the patient's deposits, the custodian will teke up the receipt end . 
attach it te the proper stub. Likenige, a patient on withdrawing money or 
valuables will be required to initial the entries thereof on his individual — 
account in the ledger, In no case will money or valuables belonging to 
a patient be turned over to an enlisted man for transmission to the patient. 


The commanding officer of the hospital will designate an officer other 
than the custcdian to audit the patient's funds at the end of each month, — 
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HOSPITAL RULES 


#- The Commanding Cfficer of hespital is responsible for formulation 
and enforcement of the rules, 


B. General Rules, 

1. Officers in charge of public property must keep accurate account 
oF it and its distribution,: 

2. Hach person in charge of a hospital devartment is responsible 
for property cf that department. 

3. Property in possession of men mist be Left in good order; 
damaged articles mist be accounted for, 

4. A person assigned to hospital must familiarize himself with 
rules governing it. : 

5 411 non-coms and privates of detachment must be present et all 
formations, unless excused, 

6. All men for duty in kitchen and mess room will be on duty at 
least an hour before reveille. 

7. Immediately after reveille each.man mst arrange bed and personal 
belongings in orderly menner (clothes cleaned, shoes brushed, 
ete.). 

&. Beds overhauled and cleaned each week. and mattresses aired, 
covers changed after monthly inspection. 

9. Card with name of soldier attached to foot of bed, 

10. Squad room always kept in orderly manner. 

11. Men to pay attention to personal cleanliness «= bathe at least 
once a week, 

12. Members cf detachment weer prescribed uniforms when on duty at 
station, when in wards have ward clothing, and when on fatigue 
duty, wear fatigue clothing, | 

13. No member of detachment can leave hospital except by permission 
er proper authority, or in case of emergency. 

14. Immediately after breakfast, hospital is policed and cleaned, 
ready for inspection by the Commanding Cfficer. 

15. No member of hospital personnel permitted to borrow from or have 
financial dealinezs with patients, 

16. A non-commissioned officer in charge of quarters is detailed 
daily by roster from non-commissioned officers on duty. 

17. Non-commissioned officer in charge of quarters makes inspection 
of all wards and quarters at such time as the Commanding Officer 
of hospital directs and reports: 

&- All unauthorized absentees and non-commissioned officers in 
charge of detachment, 
- Sees ne unauthorized lights are burning. 
- Gives alarm in case of fire and proceeds as ordered in fire 
regulations, 
gd. Is responsible for efficient duty of the general guard on 
hesvital grounds at least once every hour. 


nT So 


-S60— 


Hiei i“ q WeetA, Le NR nee RUS HES 8s eee era 


RULES FOR PATIENTS 
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Patients are under the command of the surgeon of the “‘ospitel; they 
are under the direct command of the ward officer, ai in the absence 
of the latter, the head nurse. In wards where there are no nurses 
on duty, they are under the jurisdiction of the ward master or non- 
commissioned officer in charge. 


Rules for patients will be posted in each ward and should be read 
by all patients, who will be held accountable for their observance. 


Patient's Fffects: money and valuables will be kept with the 
Registrar or an officer designated by the surgeon who wi. give a 
receipt for monsy or valuables left in his trust. The hospital is 

not responsible for losses unless turned over to the proper esuthoritr. 
Patients receiving money or other valuables while in the hospital must 
deposit these likewise with the proper authority. 


Hospital clothing and toilet articles for patients - clothing °3 
provided for pztients while in the hospital, Al1 clothing brought to 
the hospital must be turned in to thse clothing and baggage room. — 
Patients coming to the hospital must bring with them their toilet 
articles, consisting of razor, shaving soap, tooth brush, tooth 
powder, comb and hair brush, No other articles will be brought. 
Towels and toilet soap will be furnished by the hospital, ° 


Patients are forbidden to have any financial dealings with hospital 
enlisted personnel. 


Conduct of Patients - loud noises, boisterous or improper action, the 
use of profane language, and gambling are forbidden; and no food, 
intoxicants, narcotic drugs, or other articles of drink, except as 
prescribed or authoriged, will be permitted into the hospital or 
used therein by patients or personnel. 


Patients messing in the mess hall will remain in their wards until 
notified meals are ready to be served. They will then report quietly 
to the mess hall, 


Passes = absence. of patients ~ patients must remain in the ward except 
when authorized to leave by the ward officer, Patients absent without 
euthority ere A.W.0.L. Patients pleced in isolation wards are 
responsible for maintenance of isolation. 


Ward telephone - telephones will not be used except for official 
busine: s between 7:0C A.M. and 7:00 P.M. Patients will not be per~ 
mitted to use phones unless authorized by ward surgeon. 411 un- 
official calls must then be limited to 3 minutes, 7 


Viow *ien cf ward rules and other regulations are punishable by 
dissiniiccry action in the case of enlisted men; or in the case of 
Civilians, aisrisse3 from the hosniteal wnder authori te of Army 
Regulations. 
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Fach ambulant patient is responsible for the police of his own’ bed 
and its surroundings. Heé will ke is person and clothing clean 
and neat, his hair cut, nis face sheved, and shoes clean, 
Patients are vortidden tc use towels, basins, toilet articles, 

eating utensils or articles of clothing belonging to other patients. 


eTIOh FARD 


Patients admitted to the Detention “ard will reeeive care from the 
proper service to rhich they belong. The officer of the ward will 
notify the chief of the service coneerned of the admission of such 
patient, and will see thet all petients in his ward receive proper | 
treatment. ae 


Each patient in the Detention Yard will be seen by the enlisted 
ettendant once each hour and at such other timas ae deemed necessary Tj. 
by the ward officer, 


Responsibility for prisoner patients - the ward officer will assume 
responsibility for prisoner patients sick in the Detention Ward. If 
necessary he wiil call ubon Une prison officer for a guard, On 
departure from the hospital the ward officer will notify the medical 
cfficer of the day of iteencs petients, if any, and the 0.D. will 
then assume respons sibility for. each prisoner until the return of the 
ward officer, 


No patient will be admitted to or confined to the Detention Ward 
except on authority of a medical officer, 411 patients thus admitted 
will remain in that place, oxcépt when permitted to leave by the 
ward officer, 


Medicines will not be left rithin the ward for Soren NAOT ES LIOR, 
but will be administered pcorsonally by the head nurse or ward master. } 


No person except medical officcre, nurses, and attendants on duty in 
ng hospital will be permitted to enter detention wards. No person 
hall be permitted to loiter in the vicinity cf a detention ward, 


& careful search of sll prisoner patients shall be made prior to con 
finemcnt. He will net be permitted to heave in his possession any 
erticles to affect his release or other articles which may cause bodily 
harm. ‘o tobacco or matches will be allowed. A daily search 

including 211 possible hiding places shall be made for such articles, 


411 attendants are forbidden to strike or maltreat patients, Any 
attendant using forces uron a patient will be punished, or else he mast 
prove the action was necessary to defend his own life or to prevent 
the escape of the prisoner, 
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I. The ward master while on duty will carry one set of keys to the 
Detention Ward, The other set will be in noescssion of the 
non-commissioned officer in cherg. of quarters, 


J. In case of esezpe of 2 prisoner the gard officer, the post officer . 
of the gay and the privon officsar wil} be notified at ones and 
efforts made to apprehend him. 4n investisetion as to the 
circumstances surrounding his escapes is made and « written report 
is made to the surgéon, 


REPORT FORMS 


Specific report forms ara nacsasary bo record essential deta 
conesrning petients chtaining hosviteligation. Some of the most common 
forms used are tabuleted in the following outline, 

Clinical outlinas ars intended to cever ¢1l necessary information 
concerning thi: pntient te enable the medical officer to prescribes the 
suitable trentiment. All pstisnts entering military hospitals must have 
550 and 55j blanks completed, The cothars vary according to nosds as 
determined by the msdical cfficer. 


A clinical record of each patient will be started as soon as 
practicable after admission, using auch lettered blanks of MD Form .55_ 
as the importance and nature of the soise dsmands, They must show an 
accurate, concise record of the pian ft previous history, condition 
on admission, daily treatment while in hospital, and condition on . *“sase 
from the hospital. Similar records will be kopt on cascs sick in 
quarters, Records of all Jeboratory cxaminations will be attached in ths 
proper place. In case of transfer from cone ward to another the record 
‘will: be completed to date, noting thereon the exact tine of transfer, 
the ward to which trensferred, and the condition cf the patient. The 
record so completed will be delivered to the new ward, Nots will be made 
by the trensferring officer as to whether cr not the oetient should be 
raturned to the original service for further stud y after completion by the 
service to which transfcr is being made. 


The ward master will, after proper checking of Clinical Records, ~ 
send the same to the sick and wounded office, to arrive not later than 
2:00 P.M. the day preceding departure of vatient to duty status. All 
sheets of the Clinical Record will be completed, arranged in proper 
sequence, fastened together, and signed by the werd offic::: at the 
required time, 


&s soon as a diagnosis is made, it will be entered on the Clinical 
Record, M.D. Form 55, and the Registrar notified. Changes in diagnosis, 
complications, and sequelae will be noted on M.D. Form 55f and 55g and 
the Registrar will be furnished with a diagnosis of all cases remaining 
under treatment and not previously diagnosed, 


eR a rere tees ee... 


eee eg ge ee SUNT STRATION OF MILITARY BOMPAEARS oP etiogs 
2S SRS RES oe FS sg EN (eo SNE Be itt e 
; W.D. | umber of | Scope of i : | 
| M.D ree Pe. Ee ae ie 
fa) t ; Interval) ape voples | Revort ; Made Out By i Distributions |; 
a Bgert_lunteret pin | Sten po pecan | 
Surgeon's Morning Daily {AR 40-1005 | 1 Report: of Sick ; pra Deea : Parenting pos 
,Report of Sick | L 71 | of the Command cal Officer icer | 
Ward Morning Report | Daaly | AR 40-590 2 | Report of se om | Ward Officer | Repteteur i 
72 i accompanied by dia- | ; Ward Files 
| | gnosis cards; . | 
clinical records : 
i i 
ie peer si ie 
kro gy | t me 
| SOonsolidated Ward Daily Fa 40-590 2 | Consglidated Re- Refistrear i The Surgeon $ 
‘Morning Report . 72a | | aes of ell wards | File One A 
. | ' on one form for ' 
i more rapid com | 
o | | pari | 
i i I A oer * hese i M fae j nal-¢ 
/Report Sheet for Monthly | AR 40-1025 4 | Designation:period Senior Medi , Original sig 
i Re ee of Sick snd jon or |; 651 | | commonent varts | cal Officer Area Surgeon; 
| DO | ae ae or oe | or Registrar . Copy-—Surgeon 
| Wounded ‘before | Unaieiges Mcrrsuoe tins | | General direct; 
,Sth of | | variations in - prt: 
next ; commend mean | pent ae n, 
jmonth =| | strength;vatient | ee wintres Co ‘ 
& i | days; out-patients | | Sean er 
| : | examinations,etc, | : ecm a 
{ H ' a 
| 
| 

I res a ae 

= | Report Card (attached | As CARO AR 40~1025 i 2 : eae anna of | Regi strar | se sega : 

E to Form 51) ' is com| 52 | reg? orm whic 

Bau | | pleted |. each case reported | is sent to 
| | Corps Area 

‘ | | | Surgeon 

@ — 


ESSENTIAT REPORT FORMS U52D IN ADMINISTRATICN CF MILITARY HCSPITALS 


em ee mn en ree. eo ee a A LL LA I ORI | 


eee ee 


Se ee te a NE Be 


| v. Dd. Numbei 
tam D. Mee 
Interval! porm eet opies _ Seope of Report. Made Cut Distri’ utions 


an ad-| AR 40-590 


Personal effects Ac. ‘ssion Hospital 
mission ; 75 (other than money Cfiicer office; dup- 
of pat- and valuables) licate to 
ient to patient 


hospital 


—— — 


oe 


: Clinica: Record Brief3j Uper ad-j AR 40-1025 Clinical Record Admission Sent to the ‘ 
fa clinical record of | mission 55a Brief-Chief Commlamt| Cfficer; Diag-| Registrar's 
 jeach patient admitted | ce ont— 55b etc. Physical exam— | nosis or dis- {| Office only 
to hospital, giving ient te 55e-1 ination; Progress position when patient 
:patient's history; hospital 55f Fotes; Treatment: signed by Ward! departs. At 
also coitains space and as 55e-1 Temperature-—Treat— Surgeon that time, is 
|for fim 1 disposition | case pr 55h-1 ment; Nurse's Notes; signed by 
= gresse 55h-2 Temperature Graphic Ward Surgeon 
| during Chart 
: 2 hospita— . 
Glinical Record Analysis! AR 40-1025 2 Always completed be-| Vard Surgeon Original- 
Progress of pro- 55g fore transfer from attached to 
gress of one ward to another clinical re- 
case = er one hospital to cord; dupli- 
from day . another eate filed 
to day on. transport 


ee a ee on ne ee ee ee. —) 


Index Record of Upen ed-| AR 40-1025 1 $ Register Index Hospital offic Hospital 
patierts mission ; office ~ 
of pat 


ijent in- 
to hos— 


ESSENTIAL RETCRT 


ae a 


AR 40-235 
letterform 


_ ;veekly Venereal 
Report 


+ ee 


AR 40-235 


8 
i 
ct 
He 
t- 
ed 


{Monthly Yenereal 


Report on or | Letterform 
befere | (see par. 6 
5th of {| AR 40-235) 
next 
month 


~ 


is taieeteinein tented entemmn tien taeneniet memnemettiensameanentenaenteeentastee teaaaeeteediettemet tae ee ee 
+ 
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PART TWO 
PUBLIC PROPERTY 

Introduction, 

A. Subject covers wide list of suppvlies and property for entire 
erny, 

B, Stendardizetion of methods and business principles, 

C, Responsibility of all.personnel of Medicnl Department for 
full usage value to be obtained from all supnvlies, 

D. Economicel use, 

BE, Surplus and shortages, 

F, Care in storage of new sunvlies - deplete old stock first, 

G, WNormel smount of sunvlies requisitioned, 

Accountability ond Responsibility, 

A, Accountability devolves unon the person who has property in 
~ossession, or for issue and is required to maintain pronerty 
account thereof, 

B, Responsibility of proverty is delegated to thet person who 
holds property on memorandum receirt, 

C. General responsibility on all officers concerned, 

D. Sales articles in salesrooms are inventoried monthly, 

EH. When inventory does not tally, over, short and demage reports, 
and reports of survey are prepared, 

F, Surgeon of each station renders a revort to Surgeon General on 


June 30th -nd December 3lst of money value of Medic-l Depart- 
ment supplies, 


Supply Officer: is designeted for each branch of service for erch 
station and maintains property accountability records, 
Property Records, : 


A. 


B, 


Complete record of all erticles of Government vroperty under 
accountability is made on stock record forms, showing quanti- 
ties on hand, on order, received, or issued, This is kept on 
W.D.Q.M,C, Form 58 or on authorized modification, 

In order thatlocation and ouantity of property may at all 
times be known, there is kept at each organization sunvly 
office a general record or account of such vroverty, 


Accounting of proverty in time of war - in time of war accounting 


ceases, 


Commanding Officer has commlete inventory made and a new account 
prepared, 

Classification of Proverty and Eauinment, (See first two vages of 
Medicsl Sunply Catelogue). 


4, 


B, 


Exnendable vronerty consists of articles consumed in mainte 
nance and upkeen of the service; such is drooned from ac- 
countability unon expenditure, 

Non-exvendable property indudes 911 other articles, Such 
vroverty cannot be drovped from accountability without formal 
transfer or vroverty voucher, 
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When organization passes out of theater of onerations, the 


Can Ix. 


VII, Branch Resvonsibility. — 


VIII.General Requisitions. 


CG, The classificaticn, nomenciature, and item numbers preberibed 


Go Quarto Reguisitions. These are submitted on Merch 3lst, June 


Tablerare, kitchen utensils, china and glassware of Q./.C. 
issue, when lost or damaged through carelessness, are charged 
to those responsible for breakage. Allowance for bre kage 
for china and glasswere, 20% annually, 5% quarterly, of 

total value of allowance to that organization. Such supplies 
are dropned from accountability upon certificate of responsible 
officer, Articles lost or stolen should be surveyed and 
responsibility fixed therefor, 


4. Medical Department responsible for procurement, storage and 
issues of medical, dental and veterinery supplies and equipment. 

B. Surgeon of cach station or commend designates onc Medical 
Devartment officer or Medical Supply officer, who becomes the 
responsible officer for Medical Department Supplies at that 
‘station or command, 


in Supply Table of Medical Department, are employed in prepering 
all pepers pertaining to stendard: medical items. 


&. Requisition for sufficient octtbhhiekt Serhan: to any of the 
» Supply brenches, are made on W.D. Q.M.C. Form AC 
B. Orgenizational equipment should be obtained through organiza~ 
tional supply officer, who obtains these through station supply 
officer, ° 


Requisition for Medical Supplies. 

A. Requisitions are prepared by Medical Supply Officer of the 
station after obtaining from the chicf of each service cf the 
Medical Department at his station, e list of the supplies 
required for the period covered by the requisition. 

B. Requisitions are submitted in triplicate, only one form being 
forwarded. 

C. When necessary, department and corps aren surgeons end Commanding 
Officers of general hospitals are authorized to forward energency 
requisitions for biological products only direct to their 
issue depots, one copy of the requisition showing action ‘eaken, 
being forwarded to The Surgeon General, 

D. All requisitions are numbered serially, a new series being 
started at the beginning of each year. 

EF. Each requisition signed by medical supply officer and signed by 
the surgeon, or r in case of general hospital, the Commanding 
Officer, ae 

F. Semi-Annual Requisitions. From all camps, posts and stations 

' theses are submitted Merch 31st and September 30th, ond include 
‘all standard items (except deteriorating items) and blenk forms 
for the period covered, 


50th. Seoterber > 30th and Decenthr: 3lst. One requisition is 
submitted for standard items and enother for non-standard items 
required during thc querter covered. This requisition covers 
only deteriorating items: marked (1) in the not + colum, 


ots 


f 


H. Emergency Requisitions. These are submitted only when 
urgently needed and are accompanied by a letter cof transmittal 
signed by the surgeon, giving full details as to the 
emergency. Such biological products as may be required in 
an emergency ars obtained by emergency requisition forwarded 
in the same manner. If the situation is sufficiently urgent 
local purchases mey be made and full report as to the 
necessity for such action forwarded, 

I. Action on Requisitions. 

1. Requisitions are forwarded in triplicate to the service 
command or department surgeon, who after acting upon the 
requisition, returns one copy to the requisitioning 
office (showing thereon the depot of issue and amounts 
approved), forwards one copy to the depot designated to 
make the issue, and retains one copy for his own files. 

2. All copies for non-standard-items and emergency requisi- 
tions, except for biological products authorized for 
issue, are forwerded by service command surgeon by indorse- 
ment to the Surgeon Gencral. , 


General - The Medical Department Supply Catalog, conteining a list 
of the standard items of medical supplies which are stored and issued by 
the Medical Department, is published for the information end guidance 
of all concerned. In the appendix, may be found e list of the contents 
of assembled cases, chests, etc., used by the several components of the 
Medical Department at stations and in field service, Contained therein 
are several formulae cf pharmaceuticel preparations, also certain War 
Department and Medical Department blank forms, 


Classification - Items are classified according to function or 
commodity. The first digit of the item indicates the class to which the 
item perteins. Classes and subclasses are as follows: 

Class 1. 10010-15440 Drugs, chemicals, biological stains. 
15900-18280 Biclogical products, 
Class 2, 20010-20420 Surgical dressings. 
Class 3. 30010-35590 Surgicai instruments. 
36010-32910 Surgical appliances, miscellaneous diagnos= 
tic instruments and surgicel supplies, 
Class 4. 40010-44910 Labcratory equipment and supplies, 
Class 5. 50020-57030 Dental equipment and supplies, 
Class 6, 60020-61730 X-Ray equipment and supplies. 
Class 7. ‘70000-71012 Furniture, 
71020-71390 Physiotherapy. equipment. 
71510-71780 Hospital linen and bedding. 
72010-74320 Mess equioment and supplies. 
-"74.510~-74955 Cleaning and preserving equipment and 
supplies. 
75020-76700 Stationery and miscellaneous office 
equipment and supplies. 
77010-79550 Miscellaneous hospital equipment and 
- gupplies. 
Class 8. 80010-81413 Veterinary equipment and supplies. 
Class 9. 91010-99630 Field equipment and supplies. 
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Explanatory remarks, 
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will not affect csxisting instructions where issues are 


Expendable items within the meaning of AR 35-6620 are 
indicated by the letter "X" in the column following the 
item number. 

Controlled items, as contemplated by AR 20-35, are 

indicated by the sign "C", in the column following the 

item number, Requests for the disposition of such 

items should state: 

Classification under paragraph a AR 35@6640, 

Date of receipt and source, 

Manufecturer, modei, serial number, etc, 

Nature and manner of unserviceability. 

Estimated cost cf repair. (See AR 40-1705, par.5c). 

The numerals entered in the column following the iten 

number indicate the following: 

(1) Considered deteriorating. 

(2) Refer te appendix for description of item, formula, 
contents of case, etc. 

‘(3) Requisitions should state manufacturer, type, 
description, size, and serial number of item or 
part required, 

(4) Requisitions should state voltage, correct DC or 
AC (If 20, cycle and phase). 

(5) Item vill not be issued to hcspitals smaller than 
5° beds. 

The fact that allowances are shown for expendable items 


controlled by money credits to individual stations. These 

allowances figures are given as a guide for use where 

expe rience in past issues is nct available. 

Allowances in classes other then Class 5 (Dental equipment 

and pidge Class & (Veterinary equipment and 

supplies), and Class 9 (Ficld equipment and supplies), 
represent the average six month's use fcr pects having 
military strengths of 1,000, 5,000, and 20,000, including 
any requirements of the Dental and Veterinary services 
(sec subparagraphs g and h for special instructions 
relative to supplies for these services). Translated 
intc bed canacities, these strengths may be regarded as 
representing 50,250 and 1000, respectively. In 7’ -uring 
aliowances, when the proportion results in a fractional 
part of a number the fractional part will be considered 

as l. 

(1) Requisitions other than those from general hospitals 
will show separately, military, civilian, and 
animal strength, but the sum of the first two will 

_ be used to compute ellowances, Stations having a % 
strength less than 1,000 will figure their allowances ~ 
in proportion to their sige from the ellowance shown — 
for 4 post of 1000. For example, a post having 
500 strength would be sllowed 500/1000 or 1/2 of 
200 in the case of item 70090. Stations having 2 
strength greather than 1000, but less than 5000, will 
figure their allowances in proporticn to their size 
from the allowance shown for a poi. sf 5000, . 
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(2) General hospitals of smaller or larger bed capacity 
than 1000 will figure their allowances in proportion 
to that shown for a 1000 bed General Hospital in 
the 20,000 column. for example, in determining 
allowances, a general hospital having 250 bedsi would be 
allowed 250/1000 or — of 5000 in the case of item 
70090. 


f. Allowances for items of dental equipment and supplies (Class 
5) are based upon the number of dental officers on duty at 
posts. 

g. dilowances for items of veterinary equipment and aiperics 
(Class 8) are based upon en animel strength of 1000, 

h. The letters "SG" in the allowance columns indicate that pricr 
authority must be obtained from The Surgeon General to 
requisition. Ths necessity for such items will be clearly 
stated, 

i. The letter "L" in the allowance columns opposite certain S 
items in Class 4 indicates that issues, in such quantities. 
as may be required, will be limited to stations doing 
laboratory work. The issue of items sc designated to 
stations other than these will be made only upon prior 
authority from The Surgeon General and the need for such 
items will be clearly stated, 

j. The letter "R" in the allowance columns opposite certain items 
indicates those which will be issued only to complete an : 
assembled chest or case, cr to replace a part lh. to " 
another item. “a 

k. & row of dashes in the allowance columns tidteates that 
issues of the item will be made until existing stocks are mo 
exhausted, | 

1, The prices quoted herein will govern in all cases of charges 
on pay rolls, seles, reports of survey, inventory, and 
inspection reports, transfers, inventories, requisitions, 

‘shipping tickets, and other papers in which prices are used. 
In the ense of sales or transfers to other services, branches 
of the “ar Department, the National Guard end civilian 
components cf the army, 3 per cent of tho valuo of the 
supplies as listed, to cover cost of packing and handling, 
will be charged, 

m. The letters "DL" in the allowance columns indicate that 

- issues, in such quantities as may be required, will be 

limited to Central Dental Laboratories or Dental Laboratories 

at general hospitals and approved station hospitals, 

4. Nonestandard items - Replacement and spare parts for standard 
items are nct usualiy listed in this catalog and skould be 

. secured on quarterly nonestendard requisition in the manner 
directed by 42 40-1705 and current circular iatters issued from | 
this office frou time te time, 

5, Zrrors in this catalog should be tagtdel > reported to The 

meres son General, 
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INSTRUCTIONS 
LL This request will be made cut and 
signed by the officer in charge of the 
department of the hospital for which 
the articles are needed, The names 
of the articles will be written as 
‘they appear in the Medical Department 
‘Supply Catalogue, | 

Re e the slip will be completed by the 
ones of the “Wardnaster, who will 
insert the dato, it will then be 
ame ig at the Medical Supply Office. 
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INSTRUCTIONS 
1. This request will be made out and s 


6a in duplicate by the officcr in charge ~ 
of the department of the hospital for whi! 
the articles are needed, The nanes of tha 
articles will be written as they appear 
the Meilical Department Suppl Catalogues — 
2. Both the criginal and the duplicate | 
slips will be completed by the res cipt of 
the wardmaster, who will insert the dates 
icing lL will then be filed at the ~@ 
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INSTRUCTIONS 


ihe ey list will be made out and signed 1. This daisies Will be made cut and 
in cupliczte by the crficer +n chargy of signed by the officer in char regs of the 
the Rietncet of the hospitel where the department of the hospital for which 


the articles will be writton as they ap~ names of the articles vill be written 


Bedical Department. val for the tiedical Departirent. 
Me, if the virenerty to be turned in is wm~ 2, If tho roverty to bs tumed in is 
Serviceaole from any cause other than fair ‘nserviceable from any cause cther than 
fear and tear in the servic Ce, 4 stcternent fair wear ond tear in the service, 2 
fill be attached showing sheet action has staterint will be attached showing 
meen taken to fsx hk Sig ae ona what action has been teken to fix res= 
, Both the omicinal end the duplicste ‘pensibility, 
Slips will be aoreletod oe whe reaeipt 9 3. The slip will be completed by the 
mne storckeepsr, whe will insert the a. reevipt ox the Wardmaster, who will in- 
Tho original will then be returned to the sert the date, It will then be filed 
eificer turning in the property, for Tile at the Medical Proyerty Office. 
Hvith his retained memorandum receipt, and 

the duplicate will be filed at ths Medical 
Property Office 
oe Perty =361- 
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property has becn in use, The names of the serviceable property is needed, The — 


bar ir. the supply tatle Nenual for the as they appear in the Supply Table Man~- 


ay 


‘EXPRIDBLE SUPPLY LIST 


Surgieal Supplics Glass, TIT 


Ttentia, Thom , Unit Unit Prico Issued 


oa 
‘itty 


, a 


31080 _ Cathetor, ursthral rubber 15 i aay. 299 
93911 «=«- Needle, intestinal size 2 3/4" 


4 


26197 = Str. Bandage, rubber 2 1/2. 


Rigo re 


40630 Bottle reagent, aleohol 


432955. Slide iiero, 75. x 38, Mt, Cnt. 
1/2 ole 


Stationery and iiscellancous Office Equipment 
and Supplics 


| 75730 Inkstand 


75930 Pad, desk 


72170 Soup bowl, mamel v ee. She  % 
terTs. Dishwashing machine, “oma : olectric €2.479,00 


Cleaning Equipment and Supplies 


ee 74620 Bucket , ead 
oe 74700 Kop Handle bea a 
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MEDICAL SUPPLY OFFICE | 
Brooke General Hospital - \ 
Fort Sam Houston, Texas ~~ ~ 

FS/ jon 


March ely 1941. 


W/R No. 1-Ms 
Yard No. 1, New Hospitals 


CONSOLIDATED MEMORANDUM RECEIPT 
N Oe 1-}i 


25 gach ‘70050 Bed, hospital 
18 each 70060 Red, adjustable 
1 each ‘70330 = Carriage, whesled 6 
x each 705605 Lamp, adjustable for bed 
200 each 71720... Sheer 
68 each §=6971770- Towel, bath 
Ba each (72020 Eeg beater, dover 
2: each  .9'7360 Can, GeI,, 332 galion 


NOTS: This memorandum receipt consists of 1 page, and cancels all 
other memorandum receipts, credit and debit sete tg of prey Love 
dates, Please sign and return the original copy to the le tical 
Supply Officer at the earliest sack lenis date. Do not ake 
any alterations or erasures on this receipt. 


ge 
b 


vA iGjor, Medical Corps, 
Medical Supply Officer. 


~ 


z acknowledge to having received the above listed property and = 
will be responsible for sams, until tumed over te the Medical Supply 
Officer, unless otherwise relieved by competent authority, 


Dwain KEK. Smivu, 
1st. Lisut.e, liedtca nl Corps, 


SOSH 


(1) 


(2) 


(3) 


THE ROMAN SYSTEM OF NOTATION 


Definition: The Roman System of Notation is one of the oldest 


systems of notation used. It is composed of letters 
instead of numbers. 


The letters and what they represent in the Arabic System (our 
common, ordinary system of numbers) are: 


Roman Numerals Arabic Numerals 


SBoarrx aH 
1 
Wr 
co) 


Rules of the Roman System of Notation: 
1. Smaller letter to the right of a larger one means — ADD. 
2. Smaller letter to the left of a larger one means - SUBTRACT. 
3. Never use more than three of the same letters in a row, 


EXAMPLES 


Rule 1. To write 6 in the Roman System, the smaller letter 
is placed to the right of the larger letter. 
54126 VI = 6 


Rule 2. To write 4 in the Roman System, the smaller letter 
is placed to the left of the larger letter. 
ge ae Iv=4 


Rule 3. To write 4 in the Romar System, you cannot add up 
SUGr tes. 
TIII = 4 (incorrect) Iv = 4 (correct) 


1000 400 90 Ze 
1492 M CD 5 AY If MCDXCIT 
1000 900 40 2 


1942 M CM =o TI - MCMXLTI 
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FRACTIONS 


(1) Definition: «a fraction is any part of oc unit (any part of a 
whole). 


(2) Types of fractions: (a) Common fracticns, 
(b) Decimal fractions, 


COMMON FRACTIONS 


A common fraction is made up of two numbers or terms and a dividing 


line, The top number is called the numerator, and the bottom number is — 
called the denominator, 


Examples Numerator s 2 
Dividing line: 
Denominator: 3 


There are four processes which can be carried out with fractions, 
These are the same ones which can be doe with whole nunbers: 


1, Addition. 

2. Subtraction, 

3. Multiplication, 
4e Division, 


The addition of fractions when the denominators of all are the Samee 


To add fractions with the same denominators, add only the 
numerators (top numbers) =~ the denominator (bottom number) 
of the answer is the same as those of the other fractims, 


Examples 1° f°.) f 1 oe 
| 4 4 we 4 


The addition of fractions when the denoninators are not the SAMs 


To add fractions with different denominators, the fractions 
must be changed so that all the denominators are the sane, 
To de this, the denominators are multiplied together to 

find a COMMON DENOMINATOR = that is, a number which can be 
divided evenly by every one of the original denoninatorse 
Tien each fraction is converted to a new fraction with this 
common denominator as its denominator, ‘+o do this, each 
denominator is divided into the commo denominator, Then 
multiply each numerator by the number of times its denominator 
goes into the common denominator, The results ottained from 
these multiplicatios are used for the new numerators, From 
here on proceed as in the additio of fractions when the 
denominators of all are the samo. 


Te | aaa TIRE, Seni nage bee akebaater: Spa 
2 2 A | 
eta ee ee. 
24 24 24 2 12 La 


Subtract the numerator of the smaller fraction from the hc ee 
of the larger fraction. The denominator stays the same. 


\ ; 
Example: 3. - 1 = _2. 
4 4A 4 
Subtraction of common fractions where the denominators are not the sage. 
In the same way as in adding, convert each fraction into a new one 
so that all fractions ‘have the same denominators. Then subtract 


the smaller numerator from the larger numerator and Place the 
result over the common denominator. 


7 emcees 


easiest 
Po aN SS ere 


The multiplication of common fractions. 


Multiply the numerators together and place the result as a new 
numerator, Then multiply the denominators together and place 
the result as a new denominator. ; 


Bente ND ee ee Or eg 
3 BP. Ae 120 P) 


The division of common fractions. 


Invert (turn upside down) the second fraction - the one which 
is to do the dividing. Then proceed as in multiplication. 


Example: 1 + 


VERTICAL CCLUMN, 


decimal point in the answer below the last decimal point. 


points in a row and subtract. 


ie Mae ere eine rts A i: OO Read i OS TS yesh 
Pe 7 ee OA Ba 
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DECIMAL FRACTIONS 


Definition: A part cf a unit expressed as a number containing e decimal 


point. ; 
Thousands 1000, $1000.00 
dundreds 100. 100,00 
Tens ee 10.00 
Units eu 
Tenths esl 10 a dime 
Hundredths «Qh Pe a cent 
Thousandths «O01 001 a mill 
Ten Thousandths . ~ 0001 -O0OOlL a tenth of a mill 


IN WRITING DECIMAL FRACTIONS, AL"AYS PLACE THE DECIMAL PCINTS IN A 


The first place to the right of the decimal point is called TENTHS 

The second plac lace to the right of the decimal point is called HUNDREDTHS 
The third p a te the right of the decimal point is called THOUSA™DTHS e 
The fourth place to the right of the decimal point is @lled TEN THOUSANDTHS, 


; o oo a 

e a 2 5 

49 22) i 

ca ce | | 

w Oy > aD cae) 

n r= SG = 3) 3) 

oer = TH oa) pa 

12 3 Se 

5 on as SS aN Cee 
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ADDITION OF DECIMAL FRACTIONS: 


Place the decimal points in a vertical column and then place the 


6123 1.076 
; 234 ue 324 

345 2 

.702 1.500 


ALYAYS PLACE THE SIGN TC DENCTE WHAT TYPE CF PROGLEM YOU ARE "ORKING 
TO AVOID BRRORS. 


SUBTRACTION OF DECIMAL FRACTIONS. 


Place the smaller number under the larger, keeping all decimal 


—S82— 


DECIMAL FRACTIONS (Cont'a) 


»903 15.962 
ae « 3 wd 


MULTIPLICATION OF BECIMAL FRACTIONS, 


Multiply the bame as for a whole number, then point off from right to 
left as manysdecimal places in the answer as there are in the problem, 


1.706 — 0309 - 
x +003 x 2790 
005118 ° 244110 


DIVISION OF DECTMAL FRACTIONS, 


Count the number of places to the right of the decimal point in 

the number that is to do the dividing. Move the decimal point in 
the number that is to be divided up the same number of places to 

the right. Show this new site for the decimal point by an inverted 
V, (A). Place the answer's decimal point directly over the inverted 
V, (A). Then proceed as in regular long division, ignoring all 
decimal points; being careful to keep each number in the answer 
over its corresponding one in the problem. 


10,695 4 2.3 = 2 


sa) eee wake 


TQ GHANGE & COMMON FRACTION TO A DECIMAL FRACTION 


Divide the numerator by the denominator, | 


0.5 . 
au 2) 1,0 


ee 


Common - De@imal 
fraction ® fraction 


eet ae eee 
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PERCENTAGE 
(4%) 


Definition: 


Percentage means "arts per Hundred", The Percent signis - 4%. 
Wherever you see this sign, substitute the one word "HUNDREDTHS" for 
it. The percent sign - % - is nothing more than an “abbreviation for 
the word “HUNDREDTHS", just as "Mr." is the ryt pohar- haben for the word 
"Mister", 


Example: 10% is 10 hundredths 
10 hundredths written as a decimal fraction is .10, 
or written as a common fraction, is = 
' 1 
Problem: Take 10% of 100 apples. os AG 2 
Solution: To work with % you always multiply. Thus: 


-10 x 100 apples = 10 apples 100 apples 
| * nag yg 
| 000 
200. 

10.00 apples 


Scale to Study and Understand 


1% = 1 hundredths = .01 of 
75% =.75 hundredths = .75 

25% = .5 hundredths =.005 
1% *.5% = .5 hundredths = .005 

5 | 


There are many ways of writing any given percent. For example, take 1%, 
1% is equal to 1 hundredths + 1 hundredth written as a common fraction, 


is as 


1 ecole written as a decimal fraction té ou 
The common fraction _]_ means "1 part out of 100", 
100 


In place of the words "part out of", we can use any of the 
following, thus: 1. 1 to 100 


ee ee 
35. 2. Of 200 
Ae 2) S100 
Now to list every way possible to write 1%, we have the following: 
Pee | 
2. 1 hundredth 
Fay 6 OL 
ee 
100 


aie Ores 
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‘The important: ones to learn and he be able Ma write for any 
_ pereent are numbers 1, a end De 


“Example: oe NER Se ag 


Number 1. - 75% 
Number 3. Pa ie 
Number 9, - 75 ~ 100 


1 


Number 1. <= | 1% 
Number 3, = .001 
Number 9. ~ .1 = 300 orl « 1000 


QF TERMS USED 10 DESCRIBE STRENGTH OF SOLUTIONS 


A. 1+100 into percent. 
1-100 = 1 = .Ol #12 
pe | 00 . 


B. 1+500 into percent, 
1+500 = = Hide BOF noe 


C . 1-1 500 = KA s . 00066 ad e 066% 
1500 


es 
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THE METRI 


me ree ora oe 


+ 


The Metric System is an accurate way to make measurements used the 
world ever. One can weigh a pound cf butter and describe its weight 
in ounces and pounds; also one can weigh butter in Grams and 
Kilograms. (Metric System). ne can measure the length of a piece 
of lumber and describe it in inches, feet, or yards; also one can 
measure it in millimeters, meters and eo (Metric System). 
One can measure out e bottle of milk and describe it in fluid ounces 
and quarts; also one can measte it in mijliliters, cubic centimeters 
and liters. (Metrie System). ‘The Metrig System is used in the army 
to measure all medi¢ines., Based upon the decimal system, it is very 
much like our ccin system. 


THE UNIT OF WEIGHT IS THE "GRAM", 
THE UNIT OF LENGTH IS THE "METER", 
THE UNIT OF CAPACITY IS THE "LETER", 


Sube divisions of the units are expressed ¥. the ign of following 
terms: chibi, 


Deci + means 1/10 of a unit, i.e., a decigram, decimeter, deciliter. 
A decigram is one-tenth of one Gram. 

Centi- means 1/100 of a unit, i.e., centigram, centimeter, centiliter. 
& centimeter is one-hundredth of a Meter, 

Milli- means 1/1900 of a unit, i.e., milligram, millimeter, millileter. 
& milliliter is one«thousandth of a liter, 


Multiples of the units are expressed by adding..the following terms: 
Deka —- means 10 times a unit, i.¢., Dekagram is 10 Grams. 


Hecte- means 100 times a unit, i.e., Hectogram is 100 Grams. 
Kilo ~ means 1000 times a unit, i.e., Kilogram is 1000 Grams. 


Length Volume Weight 
Kilometer, Km. Kiloliter, Kl. Kilogram, Kg. 1000.0 
Hectometer Hectoliter 100.0 
Dekameter - Dekaliter 10.0 
Meter, M. Liter, L. Gram, Gm. 1.0 
Decimeter Deciliter 0.1 
Centimeter, em.-’ Centiliter 0,01 
Millimeter, mm. Nilliliter, ml. Milligram,meg. 0.001 


NOTE: Memorize in their correct relationship only the words and numbers 


6. 


underlined in the ebove scale, 


How did the inventors of the Metric System decide on just how long a 
"Meter" should be? 


| -392- 


They measured one-fourth (1/4) of the distance around the earth 
(through both poles) and sub-divided that length into 10 million 
parts. One of these 10 million parts was the length selected to be 
called "one meter". 


How did they decide the sige of a "liter"? 
They took one-tenth (1/10) of a "meter" and built a box, 1/10 of a 


meter long, 1/10 of a meter high, 1/10 of a meter wide. They said, 
this shall be the unit of capacity and called it "one liter", 


How did they decide on just how much a gram should weigh? 


They filled the box called “one liter" with plain water. They then 
removed (1/1000) one-thousandth part of that liter of water and weighed 
it. The weight of this small amount of water was chosen as "one gram", 
Therefore, since 1/1000 of a "liter" of water weighs one "gram": then 
one "milliliter" weighs one "gram", 


7. If we build a box 1 centimeter long, by one centimeter high, by one 
centimeter wide, it would contain "one cubic centimeter", (c.c.). 
We know this is sc,for we have the rule: 


"length" times "width" times "height" equals “cubic contents", 
1 x wx h = cubic contents. 
1 em, times 1 cm. times 1 em. equals 1 cubic centimeter (c.c.)s 


This box filled with water conteins 1 cubic centimeter (c.c.) of 

water and it weighs “one gram", Thus, since one "milliliter" of water 
weighs"one gram", and since “one cubic centimeter" of water weighs "one 
gram,then"one milliliter" of water is equal to "one cubic centimeter" 

of water for both are equal to the same thing, and things equal tc the 
same thing are cqual to cach other. Thus, we can use "cubic centimeter" 
in place of the term "milliliter" and vice versa. 


8. METRIC SYSTEM EQUIVALENTS 


a. LENGTH 1 meter = 39 inches 
25 millimeters = 1 inch 
2.6 centimeters = 1 inch 
1 Filometer = 5/6 mile 
b. REIGHT 1 kilogram = 2.2 pounds or 2 1/5 ibs, 
30 grams = jl ounce 
1 gram = 15 grains 


1000 milliliters 

or cubic centimeters 
1 fluid ounce 
15 minims (drops) 


G. CAPACITY 1 liter 


3 Otic 
Lk Oe, 


The Metric System is used in the army to measure medicine doses, In 
civilian life the pharmacists and most doctors use the "Apothecary 
System’. 


APOTHECARIES SYSTEM: 
Ss LIQUID MEASURE 
60 minims, m (drop) = 1 fluidrachm 
& fluidrachms _ = 1 fluidounce 
16 fluidounces = 1 pint 
2 pints = 1 quart 
4 quarts = 1 gallon 
2. WEIGHT MEASURE me: 
wt 437 grains (gr.) - ='1 ounce 
16 ounces = 1 pound 
1 ~— be the weight of 1 minim of water. 


1 glassful - = 8 qunces (240 ec.) 
1 teaspoonful = 4 cubic centimeters (ce.) or 1 fluidrachm 
1 tablespoon +16 cc. or 4 fluidrachms. 


-;: Bean 


THE ARMY GLUCOSE FLASK 


Glucose (sugar) dissolved in sterile water is frequently ad- 
ministered to surgical patients. Whenever crystals are dissolved in 
water, the resulting mixture is called a "SOLUTION", Thus, when 
glucose crystals are dissolved in water we call the mixture a "glucose 
solution". The army furnishes the medical corps with glucose in the 
form of a solution and not as solid crystals of sugar. The solution 
comes in but one strength. It is. half glucose and half water, thus it 
is 50% glucose and 50% water. This half and half mixture of glucose 
and water comes in rubbered stonpered bottles, each containing 50 cubic 
centimeters of the solution. The bottle is prepared by placing into it 
25 grams of glucese crystals and then adding sterile water to the 50 
cubic centimeter mark, thus producing 50 cubic centimeters of a 50% 
glucose solution. 


PREPARATION CF SOLUTIONS 
1. GLUCOSE SCLUTIONS. 


Prepare 1000 cc. or grams of 5% glucose solution using the army 
flasks of 25 grams of glucose in 50 cc. of solution. 


The solution is made up of water and glucose. ‘The first step is 
to find out how much glucose is in 1000 ec, of 5% glucose solution, 


Gm 
Use the formula ~ % x or = Active agent 
ce 
Gm . 
If we take 5% of 1000 or we will have the amount of glucose 
ce 


Gm 
Thus: 5% x 1000 or = 50 grams of solid glucose crystals needed to 
ec make up the desired solution. 


Where can we get 50 grams of glucose from? It must come from the 
flasks furnished by the army. Each flask contains 50 cc. of 50% 
glucose; or, expressed in grams, 25 grams of glucose. To get the 
needed 50 grams of glucose we must take 2 flasks. Therefore, we take 
@ liter (1000 cc.) container, pour into it 2 of the army flasks, 
giving us in the liter container 50 grams of glucose in 100 ce. of 
‘solution. (Each army flask contains 50 cc. of solution.) If we now 
fill the liter container up to the 1000 cc. mark with sterile water, 
we will have our final solution. Thus, by adding 900 ce. of sterile 
water (for we have in the container 100 cc. of solution when we 

add the 2 army glucose flasks), we will have 1000 cc. of 5% glucose 
solution, 


795 — 


Re 


SALT SOLUTIONS-such as Silver Nitrate (igN03), Potassium Permangen= 


Qe 
-™ 4 


Problem No, 1 


ate (KUNO,), Argyrol, Procnine, Saline Solutions. | 


Prepare 1000 ec, of 1-1000 solutio of AgN03, using a 
10 4 stock solution, 


THE FIRST STEP IS TO CHANGE THE.1-1000 to percent. 


1-1000 = 1/1000 = ,001 = .1% 
Gn. 
FORMULA: % x or = Active Agent, 
CCe 


Gm. ; 
1% of 1000 or = THE AMOUNT OF SOLID CRYSTALS OF AgN03 
cc. in the solution to be made. 
Gn. 
2001 x 1000 or = 1 gram of solid AgN03 Crystuls 
CC. ts é 


Now the problem is "How many cc. of our stock solution must 
we take to give the needed 1 gram of AgNO3 Crystals?" 4 
The stock solution is a 10% solution, and an unimown amount of it Ss 
contains 1 gram of solid Agno, crystals, ‘Therefore, we can write 
the following equations: a 
Gm 4 

% x or = Active agent a 

ce 


10% x ?ec = 1 gram of AgNnod3 
010 x ?ece = 1 gram 
Pct hd 
«LO 
?ec = 10 
ie ?cc = 10 ce. 
Therefore 10 cc. of the -10% stock solution contains 1 gram of 


solid AgN03 crvstals, 


Thus, we take 10 cc. of the stock solution and add 990 cc, of a 
water to make up 1000 cc. of a 1-1000 (,1%) solution of agN03, 


Problem No, 2: 


Prepare 250 cubic centimeters of 1% Procaine (Novocaine). 
using 2 1/2 gram charts : - 


~396- 


(Procaine is ae colorless erystal, which, dissolved 
in sterile water, produces the Procaine Solution,) 
Since procaine solutions quickly lose their strength 
on standing, they are usually not prepared until 
they are actually needed, The pharmacy will weigh 
the procaine crystals in small amounts and wrap them 
in small pieces of cellophane or paper envelopes. 
These small packages of crystals are called "CHARTS", 
The charts can be prepared in any desired weight, 


Co. 
©. x or. = A.A. 
Gm. 
eC. 
12x 250 or = A.A, (The amount of solid erystals of 
Gm. procaine needed for the solution 


to be prepared. ) 


Ol x 256 Gr. = 2.5 Gm, of solid procaine crystals. | 


Therefore, take 1 chart (2.5 Gm.) of procaine crystals 
and. add sterile water to 2 total volumn of 250 ec, 
This will make 250 ec. of 1% novoeaine, 

Ss. Problem No, 3: 


Prepare 60 cc. of 1/2% procaine solution using 1 gram charts. 


e.c,. 
e xy Or -@ RA, 
Gm. 


1/2% x 60 oc. = A.A. 
5% x 60 ce © Ack. 


005 x 60 Gm. =.3 Gm. of procaine crystals necded to 
prepare the 60 cc. of 1/2% solution. 


Thus, less than 1 chart cf procaine crystals is needed, Sinee 
we have no way to accurately measure out a part of a chart, it 
is necessary to take a whole chart and make the entire chart 
into a 1/2% solution. 
Cis 
& x or ©: AA, 
Gm. / 


]. Gm. of active agent (procaine erystals) 
dissolved in an unknown number of cubic 
centimeters of sterile water (?cc,) 

will produce a 1/2% solution, 


1/2% x cc, 


OS x Tee, © 1 Gm, 
ct eet 

Tec, ® ,005 

?cec = 200 


? ® 200 cc, 
Thus, 1 gram of procaine crystals dissolved in 200 cc, of 
sterile water produces 200 cc. of 1/2% precaine solution. 


CONVERSION OF GRAINS 10 GRAMS 
Convert 1/4 grain to grams. 


15 gre 


° 1 Sree 
Loe Se 1/5 gram (1/15 = .067) 
ler. =  .067 Gm. 
1/4 gr. = 1/4 x .067 Gm. = .016 Gm. 
1/4 gr. = 015 Gm. 


Convert 7/8 grain to Metric System. 


7/8 er. = 7/8 x .067 Gm. = 7x 067 = .058 Gm, 
7/8 gr. = .05¢ Gm - g 


Convert 1/150 grain to grams. 


@ 


1/150 gr.= 1/150 x .067 = .067 = .0004 Gm. 
150 | 


Convert 5 grains to Metric System. 


Ser. = 5x .06Gm. = .30 Gm. or .3 Gm 


a2SRe 
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